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TEXAS 
INSTRUMENTS 


Texas Instruments 
(TI) reserves the right to make changes to or 
to discontinue 
any semiconductor 
product or service identified 
in this publication 
without 
notice. TI advises its customers 
to 
obtain the latest version of the relevant information 
to verify, 
before placing orders, that the information 
being relied upon is 
current. 


TI warrants performance of its semiconductor products to current 
specifications in accordance with TI's standard warranty. Testing 
and other quality control techniques are utilized to the extent TI 
deems necessary to support this warranty. 
Unless mandated by 
government 
requirements, 
specific testing 
of all parameters of 
each device is not necessarily performed. 


TI assumes no liability for TI applications 
assistance, customer 
product design, software performance, or infringement of patents 
or services described herein. Nor does TI warrant or represent that 
any license, either express or implied, is granted under any patent 
right, copyright, 
mask work right, or other intellectual 
property 
right of TI covering or relating to any combination, 
machine. or 
process in which such semiconductor 
products or services might 
be or are used. 


Texas Instruments products are not intended for use in life support 
appliances, 
devices or systems. 
Use of a TI product 
in such 
applications 
without 
the written 
consent of the appropriate 
TI 
officer 
is prohibited. 


In the 1990 
Interface 
Circuits 
Data Book, 
the Linear Products 
Division 
of Texas 
Instruments 
presents 
technical 
information 
on various 
products 
for electronic 
media 
and electronic 
devices. 


TI's Interface 
circuits 
represent 
technologies 
from classic bipolar through 
BIDFET, Advanced 
Low-Power 
Schottky 
(ALSl, 
IMPACT~, 
LinBiCMOS~, 
and Advanced 
LinCMOS~ 
processes. 
The ALS and IMPACT~ 
oxide-isolated 
technologies 
provide the Interface 
family 
with 
improved 
speed-power 
characteristics. 
LinBiCMOS~ 
and Advanced 
LinCMOS~ 
technologies 
feature 
a step-function 
improvement 
in impedance, 
speed, 
power 
dissipation, 
and 
threshold 
stability. 


This 
data 
book 
provides 
information 
on the following 
types 
of products: 


• 
Data-Transmission 
Circuits 
• 
High-Current 
Actuators 
and Peripheral 
Drivers 


• 
High-Voltage 
Djsplay 
Drivers 


• 
Asynchronous 
Communication 
Elements 


• 
Intelligent-Power 
Devices 


The data-transmission 
line drivers, 
receivers, 
and transceivers, 
which 
support 
many popular 
data transmission 
standards, 
connect 
electronic 
devices 
and systems 
at high data rates over significant 
cable lengths. 
The high- 
current 
actuators 
and peripheral 
drivers 
combine 
both logic control 
and high-current 
drive capability 
in a single 
package. 
For flat-panel, 
AC-plasma, 
vacuum 
fluorescent, 
and electroluminescent 
display 
applications, 
the high- 


voltage 
display 
drivers 
provide 
cost-effective 
and reliable 
service. 


Among 
TI's new products 
in the 1990 Interface 
Data Book are Asynchronous 
Communication 
Elements 
(ACEs) 
and Intelligent-Power 
devices. 
The ACEs provide 
complete 
universal 
interface 
capabilities 
between 
electronic 
systems, 
which 
minimize 
device 
components 
and power 
dissipation 
while 
increasing 
data rates. The Intelligent- 


Power 
devices 
are useful 
for applications 
that 
require 
high energy 
loads and load protection 
circuits 
operating 
in harsh 
electrical 
environments. 


These Interface 
products 
range from the classic 
line driver to the Asynchronous 
Communication 
Element. 
New 
surface-mounted 
packages 
(8 to 68 leads) include 
both ceramic 
and plastic 
chip carriers, 
and the small-outline 
(D) plastic 
packages 
that 
optimize 
board 
density 
with 
minimum 
impact 
on power 
dissipation 
capability. 


The alphanumeric 
index 
provides 
a quick 
method 
of locating 
the 
correct 
device 
type, 
with 
new 
products 
as 
indicated. 
The 
selection 
guide 
includes 
a functional 
description 
of 
each 
product 
with 
information 
on 
key 
parameters 
and packaging 
types. 
A cross-reference 
table listing other manufacturers 
with the TI direct or nearest 
replacement 
devices 
is also available. 
Ordering 
information 
and mechanical 
data are in the last section 
of this 
data 
book. 


While 
this volume 
offers 
design 
and specification 
data only for Interface 
components, 
complete 
technical 
data 
for any TI semiconductor 
product 
is available from your nearest TI Field Sales Office, 
local authorized 
TI distributor, 
or by writing 
directly 
to: 


Texas 
Instruments 
Incorporated 


LITERATURE 
RESPONSE CENTER 


P.O. Box 809066 
DALLAS, 
TEXAS 
75380-9066 


We sincerely 
feel that 
you will discover 
the new 
1990 
Interface 
Circuits 
Data Book to be a significant 
addition 
to your 
collection 
of technical 
literature. 
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FK,J 


2-103 


SN75109A 
D,J,N 


SN55110A 
FK,J 
2-103 


SN75110A 
D,J,N 


General-Purpose 
Sin9le-Ended 
2 
SN75112 
D,J,N 
2-103 


SN55113 
FK,J 


2-117 


SN75113 
D,J,N 


SN55114 
FK,J 


SN75114 


2-129 


D,J,N 


SN55183 
FK,J 


SN75183 


2-217 


D,J,N 


TEXAS ~ 


INSTRUMENTS 


DATA TRANSMISSION 
AND CONTROL CIRCUITS 
SELECTION GUIDE 


DRIVERS 
DEVICE 
PAGE 


APPLICATION 
OUTPUT 
PER 
PKG 
TYPE 
NUMBER 
PACKAGE 


MC3453 
D,J,N 
2-55 


General-Purpose 
Differential 
4 
MC3553 
FK,J 
2-77 


SN75111 
D,J,N 
2-111 


RECEIVERS 
DEVICE 
PAGE 
APPliCATION 
INPUT 
PER 
PKG 
TYPE 
NUMBER 


PACKAGE 


SN75146 
D,JG,P 
2-453 


SN55157 
JG 


2-185 


2 
SN75157 
D,JG,P 


uA9637A 
D,JG,P 
2-961 


uA9639C 
D,JG,P 
2-971 


AM26LS32A 
D,FK,J,N 
2-11 


EIA Standard 
RS-422-A 
Differential 
MC3486 
D,J,N 
2-59 


SN55173 
FK,J 
2-199 


SN75173 
D,J,N 
2-553 


4 
SN75175 
D,J,N 
2-569 


SN75ALS193 
J 
2-781 


SN55ALS195 
FK,J 


2-305 


SN75ALS195 
J 


SN55173 
FK,J 
2-199 


EIA Standard 
RS-485 
Differential 
4 
SN75173 
D,J,N 
2-553 


SN75175 
D,J,N 
2-569 


SN75146 
D,JG,P 
2-453 


SN55157 
JG 


2-185 


2 
SN75157 
D,JG,P 


uA9637A 
D,JG,P 
2-961 


uA9639C 
D,JG,P 
2-971 


AM26LS32A 
D,FK,J,N 
2-11 


EIA Standard 
RS-423-S 
Single-Ended 
MC3486 
D,J,N 
2-59 


SN55173 
FK,J 
2-199 


SN75173 
D,J,N 
2-553 
4 
SN75175 
D,J,N 
2-569 


SN75ALS193 
J 
2-7B1 


SN55ALS195 
FK,J 


2-305 


SN75ALS195 
J 


SN75154 
D,J,N 
2-477 


SN55189 
FK,J 


SN75189 


2-231 


D,J,N 


EIA Standard 
RS-232-C 
Single 
Ended 
4 
SN55189A 
FK,J 


SN75189A 


2-231 
D,J,N 


SN75C189 
D,DB,N 
2-817 


SN75C189A 
D,DB,N 
2-817 


TEXAS ." 
INSTRUMENlS 


DATA TRANSMISSION 
AND CONTROL CIRCUITS 
SELECTION GUIDE 


RECEIVERS 


PAGE 
DEVICE 


APPLICA nON 
INPUT 
PER 
PKG 
TYPE 
NUMBER 


PACKAGE 


3 
SN75124 
D,J,N 
2-409 


SN75125 
D,J,N 
2-415 


SN75ALS125 
D,J,N 
2-685 


7 


IBM 360/370 
Single-Ended 
SN75127 
D,J,N 
2-415 


SN75ALS127 
D,J,N 
2-6B5 


SN75128 
DW,J,N 
2-427 


8 
SN75129 
2-427 
DW,J,N 


SN75140 
D,JG,P 
2-445 


2 
SN75141 
D,JG,P 
2-445 
General·Purpose 
Single-Ended 


SN55122 
FK,J 


4 
2-167 


SN75122 
D,J,N 


SN55107A 
FK,J 
2-87 


SN75107A 
D,J,N 


SN55107B 
FK,J 


2-87 


SN75107B 
D,J,N 


SN55108A 
FK,J 


2-87 


SN75108A 
D,J,N 


SN55108B 
FK,J 
2 
2-B7 


SN7510BB 
D,J,N 


SN55115 
FK,J 


2-137 
General-Purpose 
Differential 
SN75115 
D,J,N 


SN55182 
FK,J 


2-207 


SN75182 
D,J,N 


SN75207 
D,N 
2-617 


SN75207B 
D,N 
2-617 


AM26LS33A 
D,J,N 
2-11 


MC3450 
D,J,N 
2-47 


4 
MC3452 
D,J,N 
2-47 


MC3550 
FK,J 
2-69 


MC3552 
FK,J 
2-69 


SN75ALS197 
D,N 
2-793 
CCITT 
V.11 
and X.27 
Differential 
4 
SN75ALS199 
D,N 
2-805 


TRANSCEIVERS 
DEVICE 
PAGE 
APPLICATION 
BUS I/O 
OR DRVS/RCVS 
PKG 
TYPE 
NUMBER 


PER PACKAGE 


1/1 
SN75155 
D,JG,P 
2-485 


2/2 
MAX232 
D,N 
2-43 


SN65C1406 
3/3 
D,N 
2-3B7 


SN75C1406 


EIA Standard 
RS-232-C 
Single-Ended 
SN75186 
FN 
2-607 


4/4 
SN65Cl154 


SN75Cl154 
DW,N 
2-379 


SN65C185 


3/5 
DW,N 
2-361 


SN75C185 


TEXAS ~ 
INSTRUMENTS 


DATA TRANSMISSION 
AND CONTROL CIRCUITS 


SELECTION GUIDE 


TRANSCEIVERS 
DEVICE 
PAGE 
APPLICATION 
BUS I/O 
OR DRVS/RCVS 
PKG 


TYPE 
NUMBER 


PER PACKAGE 


SN65176B 
O,P 
2-327 


SN75176A 
O,P 
2-577 


SN751768 
O,JG,P 
2-327 


SN65ALS176 


2-337 


SN75ALS176 
O,P 


1 
SN75ALS176A 
O,P 
2-337 


SN75ALS1768 
O,P 
2-337 


SN751778 
O,JG,P 
2-587 
EIA Standard 
RS-422-C 
SN75178B 
JG,P 
2-587 
and 
Differential 
SN95176B 
FK,JG,W 
2-837 


EIA Standard 
RS-485 


TL3695 
O,P 
2-867 


SN75179B 
O,JG,P 
2-599 


1/1 
SN65ALS180 
O,N 
2-349 


SN75ALS180 


SN751177 
N 
2-625 
2/2 


SN751178 
N 
2-625 


SN75ALS170 
J 
2-745 
3 


SN75ALS171 
J 
2-761 


SN75160B 
OW,J,N 
2-507 


SN55ALS160 
FK,J,W 
2-265 


SN75ALS160 
OW.J,N 
2-6B9 


SN55ALS161 
FK,J,W 
2-275 


SN75161B 
OW,J,N 
2-515 


IEEE Standard 
488 
GPIB 
Single-Ended 
8 
SN75ALS161 
OW,J,N 
2-699 


SN75162B 
OW,N 
2-515 


SN75ALS162 
OW,N 
2-707 


SN75164B 
OW,N 
2-535 


SN75ALS164 
OW,N 
2-725 


SN75ALS165 
OW,N 
2-735 


IEEE 802,3 
1BASE5 
Differential 
1/1 
SN75061 
N 
2-395 


IEEE 802.3 
10BASE5 
Differential 
2/2 
SN75ALS085 
NT 
2-659 


AM26S10C 
O,J,N 
2-21 


AM26S11C 
D,J,N 
2-21 


N8T26 
O,J,N 
2-81 
4 


Single-Ended 
SN75136 
O,J,N 
2-439 


SN5513B 
FK,J 


SN75138 
O,J,N 


2-173 


9 


SN75163B 
OW,J,N 
2-527 


General-Purpose 
SN75ALS163 
DW,J,N 
2-717 


SN65076B 
O,P 


SN750768 


2-317 


O,P 


SN55116 
FK,J 


Differential 
1 
SN75116 


2-147 


O,J,N 


SN75117 
O,JG,P 
2-147 


SN75118 
O,J,N 
2-147 


SN75119 
O,JG,P 
2-147 


TEXAS ." 
INSIRUMENlS 


DATA TRANSMISSION 
AND CONTROL CIRCUITS 


SELECTION 
GUIDE 


TRANSCEIVERS 


DEVICE 
PAGE 
APPLICATION 
BUS I/O 
OR DRVS/RCVS 
PKG 


TYPE 
NUMBER 


PER PACKAGE 


SN75ALS053 
FN,N 
2-639 


4 
SN55ALS057 
J,W 
2-239 


IEEE Std 896.1 - 1987 
Single-Ended 
SN75ALS057 
DW,N 
2-647 


SN55ALS056 
J,W 
2-239 


8 
SN75ALS056 
DW,N 
2-647 


IBM 360/370 
Single-Ended 
3/3 
SN751730 
D,N 
2-633 


TRANSLATORS 
DEVICE 
PAGE 
APPLICATION 
PACKAGE 


PER PACKAGE 
TYPE 
NUMBER 


10K 
ECL-to-TIL 
with 
Latch 
5 
DP8480 
D,N 
2-29 


10K TTL-to-ECL 
with 
Latch 
5 
DP8481 
D,N 
2-33 


DESCRIPTION 
DEVICE 
PAGE 
FUNCTION 
PRODUCT 
FEATURES 
PACKAGE 
TYPE 
NUMBER 


ACEt 
Single 
ACE without 
FIFO; 
Programmable 
Baud Generation 
TL16C450 
FN,N 
2-879 


ACE' 
Single 
ACE with 
Parallel 


Programmable 
Interface 
Characteristics 
TL16C451 
FN 
2-903 
Port and without 
FIFO; 


ACE' 
Dual ACE with 
Parallel 


Port and without 
FIFO; 


Programmable 
Interface 
Characteristics 
TL16C452 
FN 
2-903 


ACE' 
Single 
ACE with 
FIFO; 
Functional 
Upgrade 
of the 
16C450 
TL 16C550A 
FN,N 
2-925 


Converter/Controller 
Octal 
Receiver/Transmitter 
Programmable 
Baud Rates: 


TCM78808 
FN,HA,HB 
2-847 
50 to 
19,200 


TEXAS ." 
INSTRUMENTS 


DATA TRANSMISSION 
CIRCUITS 


CROSS·REFERENCE GUIDE 


Replacements 
are based on similarity 
of electrical 
and mechanical 
characteristics 
as shown 
in currently 
published 
data. 
Interchangeability 
in particular 
applications 
is not guaranteed. 
Before 
using a device 
as a substitute. 
the 
user should 
compare 
the specifications 
of the 
substitute 
device 
with 
the specifications 
of the 
original. 


Texas 
Instruments 
makes 
no warranty 
as to the information 
furnished 
and buyer 
assumes 
all risk in the use 
thereof. 
No liability 
is assumed 
for 
damages 
resulting 
from 
the 
use of the 
information 
contained 
herein. 


Manufacturers 
are arranged 
in alphabetical 
order. 


AMD 
SUGGESTED 
PAGE 
FAIRCHILD 
SUGGESTED 
PAGE 


TI REPLACEMENT 
NO. 
TI REPLACEMENT 
NO. 


AM26LS31C 
AM26LS31C 
2-3 
~A9636AC 
uA9636AC 
2-955 


AM26LS32C 
AM26LS32AC 
2-11 
~A9637AC 
uA9637AC 
2-961 


AM26LS33C 
AM26LS33AC 
2-11 
~A9637AM 
uA9637AM 
2-961 


AM26S10C 
AM26S10C 
2-21 
~A9638C 
uA9638C 
2-967 


AM26S11C 
AM26S11C 
2-21 
~A9639AC 
uA9639C 
2-971 
~A9640C 
AM26S10C 
2-21 


FAIRCHILD 
SUGGESTED 
PAGE 
~A9641C 
AM26S11C 
2-21 


TI REPLACEMENT 
NO. 


~A1488C 
SN75188 
2-225 
LTC 
SUGGESTED 
PAGE 
~A1489AC 
SN75189A 
2-231 
TI REPLACEMENT 
NO. 


~A1489C 
SN75189 
2-231 
LT1030 
LT1030 
2-37 


~A26LS31C 
AM26LS31C 
2-3 


~A26LS32C 
AM26LS32AC 
2-11 
MOTOROLA 
SUGGESTED 
PAGE 


~A3486C 
MC3486 
2-59 
TI REPLACEMENT 
NO. 


~A3487C 
MC3487 
2-65 
AM26LS31 
AM26LS31C 
2-3 


~A55107AM 
SN55107A 
2-87 
AM26LS32 
AM26LS32AC 
2-11 
~A551078M 
SN55107B 
2-87 
MC1488 
SN75188 
2-225 
~A55108AM 
SN55108A 
2-87 
MC1489 
SN75189 
2-231 


~A55108M 
SN55108B 
2-87 
MC1489A 
SN75189A 
2-231 


~A55110M 
SN55110A 
2-103 
MC26S10 
AM26S10C 
2-21 
~A55121M 
SN55121 
2-161 
MC26S11 
AM26S11C 
2-21 
~A55122M 
SN55122 
2-167 
MC3450 
MC3450 
2-47 
~A75107AC 
SN75107A 
2-87 
MC3452 
MC3452 
2-47 
~A75108AC 
SN75108A 
2-87 
MC3453 
MC3453 
2-55 
~A75108BC 
SN75108B 
2-87 
MC3481 
SN75ALS126 
2-251 


~A75108C 
SN75107B 
2-87 
MC3485 
SN75ALS130 
2-257 


~A75110C 
SN75110A 
2-103 
MC3486 
MC3486 
2-59 
~A75150C 
SN75150 
2-459 
MC3487 
MC3487 
2-65 
~A75154C 
SN75154 
2-477 
MC55107 
SN55107A 
2-87 
~A8T13C 
SN75121 
2-161 
MC55108 
SN55108A 
2-87 
~A8T13M 
SN55121 
2-161 
MC75107 
SN75107A 
2-87 
~A8T14C 
SN75122 
2-167 
MC75108 
SN75108A 
2-87 
~A8T14M 
SN55122 
2-167 
MC75125 
SN75125 
2-415 
~A8T23C 
SN75123 
2-405 
MC75127 
SN75127 
2-415 
~A8T24C 
SN75124 
2-409 
MC75128 
SN75128 
2-427 
~A9614C 
SN75114 
2-129 
MC75129 
SN75129 
2-427 
~A9614M 
SN55114 
2-129 
MC75140 
SN75140 
2-445 
~A9615C 
SN75115 
2-137 
MC145406 
SN75C1406 
2-387 
~A9615M 
SN55115 
2-137 
MC75S110 
SN75110A 
2-103 
~A96172C 
SN75172 
2-545 
SN75172 
SN75172 
2-545 
~A96173C 
SN75173 
2-553 
SN75173 
SN75173 
2-553 
~A96174C 
SN75174 
2-561 
SN75174 
SN75174 
2-561 
~A96175C 
SN75175 
2-569 
SN75175 
SN75175 
2-569 
~A96176 
SN75176B 
2-327 
SN75176 
SN75176B 
2-327 
~A96177 
SN75177B 
2-587 
SN75177 
SN75177B 
2-587 
~A96178 
SN75178B 
2-587 
SN75178 
SN75178B 
2-587 


TEXAS 
~ 
INSfRUMENTS 


DATA 
TRANSMISSION 
CIRCUITS 


CROSS-REFERENCE 
GUIDE 


NATIONAL 


OP8480 
OP8481 
051488 
051489 
051489A 
0514C88 
0514C89 
0514C89 
0526L531 
0526L532 
0526L532M 
0526L533C 
0526L533M 
0526510C 
0526511C 
053486 
053487 
053695 
053893 
053896 
053897 
0555107 
0555108 
0555109 
0555110 
0555113 
0555114 
0555115 
0555121 
0555122 
0575107 
0575108 
0575109 
0575110 
0575113 
0575114 
0575115 
0575121 
0575122 
0575123 
0575124 
0575125 
0575127 
0575128 
0575129 
0575150 
0575154 
0575207 
0575207 
0575108 
057820A 
0578220 
057830 
058820 
058820A 
058830 


SUGGESTED 


TI REPLACEMENT 


OP8480 
OP8481 
5N75188 
5N75189 
5N75189A 
5N75C188 
5N75C189 
5N75C189A 
AM26L531C 
AM26L532AC 
AM26L532AM 
AM26L533AC 
AM26L533AM 
AM26510C 
AM26511C 
MC3486 
MC3487 
TL3695 
5N75AL5053 
5N75AL5056 
5N75AL5057 
5N55107B 
5N55108A 
5N55109A 
5N55110A 
5N55113 
5N55114 
5N55115 
5N55121 
5N55122 
5N75107B 
5N7510BB 
5N75109A 
5N75110A 
5N75113 
5N75114 
5N75115 
5N75121 
5N75122 
5N75123 
5N75124 
5N75125 
5N75127 
5N75128 
5N75129 
5N75150 
5N7·5154 
5N75207 
5N75207B 
5N75108B 
5N55182 
5N55182 
5N55183 
5N751B2 
5N75182 
5N751B3 


PAGE 
NO. 
2-29 
2-33 
2-225 
2-231 
2-231 
2-369 
2-817 
2-817 
2-3 
2-11 
2-11 
2-11 
2-11 
2-21 
2-21 
2-59 
2-65 
2-867 
2-639 
2-647 
2-647 
2-87 
2-87 
2-103 
2-103 
2-117 
2-129 
2-137 
2-161 
2-167 
2-87 
2-87 
2-103 
2-103 
2-117 
2-129 
2-137 
2-161 
2-167 
2-405 
2-409 
2-415 
2-415 
2-427 
2-427 
2-459 
2-477 
2-617 
2-617 
2-87 
2-207 
2-207 
2-217 
2-207 
2-207 
2-217 


SIGNETICS 


8T125 
8T126 
8T127 
8T128 
8T129 
8T13 
8T14 
8T23 
8T24 
8T26 
OM7820 
OM7830 
OM8820 
OM8830 
MC1488 
MC1489 
MC1489A 


SUGGESTED 
TI REPLACEMENT 


5N75125 
5N75AL5126 
5N75127 
5N75128 
5N75129 
5N75121 
5N75122 
5N75123 
5N75124 
N8T26 
5N55182 
5N55183 
5N75182 
5N75183 
5N75188 
5N75189 
5N75189A 


PAGE 
NO. 


2-415 
2-251 
2-415 
2-427 
2-427 
2-161 
2-167 
2-405 
2-409 
2-81 
2-207 
2-217 
2-207 
2-217 
2-225 
2-231 
2-231 


TEXAS 
~ 
INSTRUMENTS 


CONTROL CIRCUITS 


CROSS·REFERENCE GUIDE 


Replacements 
are based on similarity 
of electrical 
and mechanical 
characteristics 
as shown 
in currently 
published 
data. 
Interchangeability 
in particular 
applications 
is not guaranteed. 
Before 
using a device 
as a substitute, 
the 
user should 
compare 
the 
specifications 
of the substitute 
device 
with 
the specifications 
of the original. 


Texas 
Instruments 
makes 
no warranty 
as to the information 
furnished 
and the buyer 
assumes 
all risk in the 
use thereof. 
No liability 
is assumed 
for damages 
resulting 
from 
the use of the information 
contained 
herein. 


Manufacturer's 
are arranged 
in alphabetical 
order. 


NATIONAL 
SUGGESTED 
PAGE 
TI REPLACEMENT 
NO. 


NS16C450 
TL16C450 
2-879 
NS16450 
TL 16C450 
2-879 
NS16550A 
TL 16C550A 
2-925 
NS16C550A 
TL16C550A 


VLSI 
SUGGESTED 
PAGE 


TECHNOLOGY INC • 
TI REPLACEMENT 
NO. 


VL 16C450 
TL16C450 
2-879 
VL16C451B 
TL 16C451 
2-903 


VL 16C452B 
TL 16C452 
2-903 
VL 16C550 
TL 16C550A 
2-925 


WESTERN DIGITAL 
SUGGESTED 
PAGE 
TI REPLACEMENT 
NO. 


WD8216C450 
TL16C450 
2-879 


WD8216C451 
TL 16C451 
2-903 
WD8216C452 
TL16C452 
2-903 


TEXAS 
." 
INSTRUMENlS 


DISPLAY 
DRIVERS 
SELECTION 
GUIDE 


DRIVERS 
INPUT 


DESC. 
PRODUCT 
FEATURES 
PER 
POWER SUPPLY 
TYPE 
PKG 


COMPATIBILITY 
PKG 


• 225-V 
open-drain 
DMOS 
outputs 
SN55551 
FD 
• Serial~in, parallel-out 
architecture 
SN55552 


• 50-mA 
current 
sink output 
capability 
SN65551 


• Extremely 
low steady-state 
power 
SN65552 


consumption 
SN75551 


• Left side ISNXX551) 
and right 
side 
SN75552 
FN, N 


ISNXX552) 
drivers 
enhance 
circuit 
32 
layout 


• Monolithic 
BIDFET 
integrated 
circuits 
SN65557 


ROW 
• Very 
low steady-state 
power 
SN65558 


CMOS 


DRIVERS 
consumption 
VCCI 
(logic) 
= 10.8 
V 
SN75557 
FN 
• 300-mA 
output 
capability 
to 
15 V 
SN75558 


• High-voltage 
open-collector 
N-P-N 


outputs 
. 


• 225-V 
totem-pole 
BIDFET output 
SN55563A 
FJ 
structures 
SN55564A 


• 70-mA 
output 
source/sink 
capability 
SN65563A 


• Very 
low steady-state 
power 


34 
SN65564A 
FN 
consumption 
SN75563A 


• 3-5tate capabilities 
SN75564A 


• Selectable 
open-source 
or open-drain 


output 


• 60-V 
totem-pole 
BIDFET output 
SN55553 
FD 
structures 
SN55554 


• Serial-in, 
parallel-out 
architecture 
SN65553 


• 
1 5-mA 
sink or source 
output 
SN65554 


capability 
SN75553 


• Top ISNXX553) 
and bottom 
SN75554 
FN, N 


COLUMN 
(SNXX5554) 
drivers 
enhance 
circuit 
VCCI 
(logic) 
= 10.8 
V 
32 
CMOS 
DRIVERS 
layout 
to 
15 V 


• 90-V 
output 
voltage 
swing 
capability 
SN65555 


• 
, 5-mA 
output 
source 
and sink 
SN65556 


current 
capability 
SN75555 


• High-speed 
serially-shifted 
data 
input 
SN75556 
FN, N 


• Totem·pole 
outputs 


• Latches 
on all driver 
outputs 


TEXAS -II 
INSTRUMENTS 


DISPLAY DRIVERS 
SELECTION GUIDE 


DRIVERS 
INPUT 


DESC. 
PRODUCT 
FEATURES 
PER 
POWER SUPPLY 
TYPE 
PKG 


COMPATIBILITY 
PKG 


• Serial-in, 
parallel-out 
VCC1 
lIogicl 
- 
5 V 
SN65512B 


architecture 
to 
15 V. 


• 60-V 
totem-pole 
outputs 
VCC2 
(display) 
= 0 
SN75512B 


12 
TTL 
DW,N 
• 25-mA 
current 
source 
to 60 V 


output 
capability 


• On-board 
latches 


All features 
same 
as 
VCC1 
lIogicl 
=5V 
SN65518 


ANODE, 
SN65512B 
except: 
32 


CMOS, 
to 
15 V, 
FN,N 
GRID 
• 32 bits for large format 
TTL 
VCC2 
(display) 
=0 
SN75518 


DRIVERS 
displays 
to 
130 
V 


FOR 
• Serial-in, 
parallel-out 
TL4810B 


SEGMENT 
architecture 


OR DOT 
• 60- V totem-pole 
outputs 


MATRIX 
• 40-mA 
current 
source output 
10 
DW,N 


FORMATS 
• Improved 
direct replacement 
VCC1 
lIogicl 
= 
5 V 
TL4810BI 


for 
UCN4810A 
and 
to 
15 V, 


CMOS 


TL4810A 
VCC2 
(display) 
= 0 


• 70-V 
output voltage 
swing 
to 60 V 
TL5812 


capability 


• Drives up to 20 lines 
20 
FN,N 


• Direct 
replacement 
for 
TL58121 


Sprague 
UCN5812 


DRIVERS 
INPUT 


DESC. 
PRODUCT 
FEATURES 
PER 
POWER SUPPLY 
TYPE 
PKG 


COMPATIBILITY 
PKG 


SCAN 
• 180-V 
open drain parallel 
outputs 
SN751506 


LINE 
• 220-mA 
parallel 
output 
sink current 
VCC 
lIogicl 
=4V 
FT 
DRIVERS 
• Left 
side (SN7515061 
and right 
side 
to 6 V 
SN751516 


(SN751516) 
drivers enhance 
circuit layout 


DATA 
• -120-V 
open collector 
P-N-P parallel 
SN751508 
32 
CMOS 
LINE 
outputs 


DRIVERS 
• Two 
parallel 
high-speed 
16-bit 
shih registers 
VCC (Iogicl 
= 4.5 
V 
FT 


• Latches 
on all driver 
outputs 
to 5.5 
V 
SN751518 


• Top (SN751508) 
and bottom 
(SN751518) 


drivers 
enhance 
circuit 
layout 


TEXAS ~ 
INSTRUMENTS 


DISPLAY 
DRIVERS 
SELECTION 
GUIDE 


DRIVERS 


INPUT 


DESC. 
PRODUCT 
FEATURES 
PER 
POWER 
SUPPLY 
TYPE 
PKG 


COMPATIBILITY 
PKG 


• High-speed 
serial-in, 
32 (8 bits 
with 
1 
VCCI 
lIogicl 
= 10.8 
V 


parallel-out 
architecture 
to 
13.2 
V 
SN55500E 
FD, JD 
of 4 selectors) 


(8 MHz) 
VCC2 
(display) 
= 0 


• Fast output 
transitions 
to 
100 
V 


SN65500E 
(150 
ns typl 
FN, N 
• 
15-mA 
output 
curren! 


CMOS 
SN75500E 
AXIS 
capability 


DRIVERS 
• X-axis 
driver 


(SNXX5001 
SN55501E 
FD, JD 


• Y-axis 
driver 


(SNXX501) 


32 
• Military 
temperature 
32x 
1 
SN65501 
E 
packages 
available 
FN, N 


(SN55500, 
SN555011 
SN75501E 


TEXAS ~ 
INSfRUMENTS 


DISPLAY DRIVERS 
CROSS·REFERENCE GUIDE 


Replacementsare basedon similarity of electrical and mechanicalcharacteristics as shown in currently published 
data. Interchangeability in particular applications is not guaranteed. Before using a device as a substitute, the 
user should compare the specifications of the substitute device with the specifications of the original. 


Texas Instruments makes no warranty as to the information furnished and buyer assumes all risk in the use 
thereof. No liability is assumed for damages resulting from the use of the information contained herein. 


Manufacturers are arranged in alphabetical order. 


SUGGESTED 
PAGE 
GOULD/AMI 
TI 
NO. 
REPLACEMENT 


54535 
5N75518 
3-55 


SUGGESTED 
PAGE 
SILICON IX 
TI 
NO. 
REPLACEMENT 


519551 
5N75551 
3-63 
519552 
5N75552 
3-63 
519553 
5N75553 
3-73 


519554 
5N75554 
3-73 


SUGGESTED 
PAGE 
SPRAGUE 
TI 
REPLACEMENT 
NO. 


UCN5810A 
TL4810B 
3-123 
UCN5812A 
TL5812 
3-129 
UCN5818A 
5N75518 
3-55 
UCN5851A 
5N75551 
3-63 
UCN5852A 
5N75552 
3-63 
UCN5853A 
5N75553 
3-73 
UCN5854A 
5N75554 
3-73 


SUGGESTED 
PAGE 
SUPERTEX 
TI 
REPLACEMENT 
NO. 


HV51 
5N75551 
3-63 
HV52 
5N75552 
3-63 
HV53 
5N75553 
3-73 
HV54 
5N75554 
3-73 


TEXAS ~ 
INSTRUMENTS 


PERIPHERAL DRIVERS/ACTUATORS 
SELECTION GUIDE 


OFF- 
DELAY 
SWITCHING 
OUTPUT 
DRIVERS 
OUTPUT 
STATE 
INPUT 
TIME 


VOLTAGE 
CURRENT 
PER 
CLAMP 
FUNCTION 
TYPE 
PKG 
PAGE 
VOLTAGE 
CAPABILITY 
TYP 


MAX 
(VI 
(mAl 
PACKAGE 
DIODES 
MAX 
(VI 
lnsl 


20 
30 
300 
2 
NO 
TTL 
AND 
18 
SN55451B 
FK,JG 
4-23 
f--- 


20 
30 
300 
2 
NO 
TTL 
NAND 
25 
SN55452B 
FK,JG 
4-23 
I---- 


20 
30 
300 
2 
NO 
TTL 
OR 
lB 
SN55453B 
FK,JG 
4-23 


20 
30 
300 
2 
NO 
TTL 
NOR 
26 
SN55454B 
FK,JG~ 
I---- 


20 
30 
300 
2 
NO 
TTL 
AND 
lB 
SN75451B 
D,P 
4-23 


20 
30 
300 
2 
NO 
TTL 
NAND 
25 
SN75452B 
D,P ~ 


20 
30 
300 
2 
NO 
TTL 
OR 
lB 
SN75453B 
D,P ~ 
I---- 


20 
30 
300 
2 
NO 
TTL 
NOR 
26 
SN75454B 
D,P 
4-23 


24 
24 
500 
2 
YES 
TTL 
MOS 
DRIVER 
35 
SN75372 
D,P 
4-39 
I---- 


24 
24 
500 
4 
YES 
TTL 
MOS 
DRIVER 
35 
SN75374 
D,N 
4-49 


30 
35 
300 
2 
NO 
TTL 
AND 
28 
SN55461 
FK,JG 4-31 


30 
35 
300 
2 
NO 
TTL 
NAND 
3B 
SN55462 
FK,JG~ 
I---- 


30 
35 
300 
2 
NO 
TTl 
OR 
2B 
SN55463 
FK,JG 4-31 


30 
35 
300 
2 
NO 
TTl 
NOR 
35 
SN55464 
FK,JG~ 


30 
35 
300 
2 
NO 
TTl 
AND 
2B 
SN75461 
D,P ~ 
I---- 


30 
35 
300 
2 
NO 
TTl 
NAND 
3B 
SN75462 
D,P 
4-31 
I---- 


30 
35 
300 
2 
NO 
TTl 
OR 
2B 
SN75463 
D,P 
4-31 


SERIAL TO 


30 
24 
1000 
B 
YES 
TTl,CMOS 
PARAllEL 
2000 
TPIC2BOl 
KV 
4-141 


POWER 
CHIP 


35 
70 
500 
4 
YES 
TTl,CMOS 
INVERT W 
ENAB 
1050 
SN75437A 
NE 
4-65 


35 
70 
600 
4 
YES 
TTl,CMOS 
INVERT W 
ENAB 
750 
SN75435 
NE 
759 
I---- 


35 
70 
1000 
4 
YES 
TTl,CMOS 
INVERT W 
ENAB 
1050 
SN75438 
NE 
4-65 
I---- 


35 
50 
1250 
4 
YES 
TTl 
INVERT 
500 
UlN2064 
NE 
4-163 


35 
50 
1250 
4 
YES 
MOS 
INVERT 
500 
UlN2066 
NE 
:::~:~ 
35 
50 
1250 
4 
YES 
TTl,CMOS 
INVERT 
500 
UlN206B 
NE 
I---- 


35 
50 
1250 
4 
NO 
TTl,CMOS 
INVERT 
500 
UlN2074 
NE 
4-175 
I---- 


45 
45 
1000 
4 
YES 
TTl,CMOS 
AND 
2000 
TPIC2404 
KN 
4-123 


55 
70 
350 
2 
YES 
TTl,CMOS 
AND 
300 
SN75446 
D,P ~f--- 


55 
70 
350 
2 
YES 
TTl,CMOS 
NAND 
300 
SN75447 
D,P 
4-77 
I---- 


55 
70 
350 
2 
YES 
TTl,CMOS 
OR 
300 
SN75448 
D,P 
4-77 
I---- 


55 
70 
350 
2 
YES 
TTl,CMOS 
NOR 
300 
SN75449 
D,P 
4-77 


50 
70 
500 
4 
YES 
TTl,CMOS 
INVERT W 
ENA8 
1050 
SN75436 
NE 
I-:Hi5 


50 
50 
350 
7 
YES 
TTl,CMOS,PMOS 
INVERT 
250 
UlN2001A 
D,N 


14_155 


50 


I---- 


50 
350 
7 
YES 
25 V PMOS 
INVERT 
250 
UlN2002A 
D,N 
4-155 


50 
50 
350 
7 
YES 
TTL,CMOS 
INVERT 
250 
UlN2003A 
D,N 
:::~:: 
50 
50 
350 
7 
YES 
15 V MOS 
INVERT 
250 
UlN2004A 
D,N 


50 
50 
350 
7 
YES 
I---- 


TTl 
INVERT 
250 
UlN2005A 
D,N 
4-155 
I---- 


50 
50 
1300 
4 
YES 
TTl,CMOS 
INVERT W 
ENAB 
1500 
SN75439 
NE 
4-71 


50 
80 
1500 
4 
YES 
TTl 
INVERT 
500 
UlN2065 
NE 
:::~:~ 
50 
80 
1500 
4 
YES 
MOS 
INVERT 
500 
UlN2067 
NE 
50 
80 
1500 
4 
YES 
TTL,5 V MOS 
I---- 


INVERT 
500 
UlN2069 
NE 
4-169 
I---- 


50 
80 
1500 
4 
NO 
TTL,5 V MOS 
INVERT 
500 
UlN2075 
NE 
4-175 


TEXAS ." 
INSTRUMENTS 


PERIPHERAL 
DRIVERS/ACTUATORS 
SELECTION 
GUIDE 


OFF- 
DELAY 
SWITCHING 
OUTPUT 
DRIVERS 
OUTPUT 


STATE 
INPUT 
TIME 
VOLTAGE 
CURRENT 
PER 
CLAMP 
FUNCTION 
TYPE 
PKG 
PAGE 
VOLTAGE 
CAPABILITY 
TYP 


MAX 
(V) 
(mAl 
PACKAGE 
DIODES 


MAX 
(VI 
(n51 


55 
70 
300 
2 
NO 
TTL 
AND 
28 
SN75471 
D,P 
~ 
55 
70 
300 
2 
NO 
TTL 
NAND 
38 
SN75472 
D,P 
4-91 


55 
70 
300 
2 
NO 
TTL 
OR 
28 
SN75473 
D,P 
4=91 


55 
70 
300 
2 
YES 
TTL,CMOS 
AND 
200 
SN75476 
D,P 
~--,-- 


55 
70 
300 
2 
YES 
TTL,CMOS 
NAND 
200 
SN75477 
D,P 
4-97 


55 
70 
300 
2 
YES 
TTL,CMOS 
OR 
200 
SN75478 
D,P 
~ 


55 
70 
300 
2 
YES 
TTL,CMOS 
NOR 
200 
SN75479 
D,P 
""4-97 


60 
60 
100 
4 
YES 
TTL,CMOS,MOS 
TELECOM 
RY DRV 
1000 
DS36801 
D,J,N 
4-3 


60 
60 
1000 
4 
YES 
TTL,CMOS 
INVERT 
TPIC2406 
KN 
~ 
60 
100 
350 
7 
YES 
TTL 
INVERT 
250 
SN75465 
D,N 
4-83 


60 
100 
350 
7 
YES 
TTL,CMOS,PMOS 
INVERT 
250 
SN75466 
D,N 
~--,--:-:- 


60 
100 
350 
7 
YES 
25 
V PMOS 
INVERT 
250 
SN75467 
D,N 
~ 
60 
100 
350 
7 
YES 
TTL,CMOS 
INVERT 
250 
SN75468 
D,N 
4-83 


60 
100 
350 
7 
YES 
15 V MOS 
INVERT 
250 
SN75469 
D,N 
~ 


OFF- 
DELAY 
SWITCHING 
OUTPUT 
DRIVERS 
OUTPUT 


STATE 
INPUT 
TIME 
VOLTAGE 
CURRENT 
PER 
CLAMP 
FUNCTION 
TYPE 
PKG 
PAGE 
VOLTAGE 
CAPABILITY 
TYP 
MAX 
(VI 
ImAI 
PACKAGE 
DIODES 


MAX 
(VI 
(n51 


36 
36 
600 
4 
YES 
TTL 
HALF-H 
DRIVER 
600 
L293D 
NE 
4-11 


36 
36 
1000 
4 
NO 
TTL 
HALF-H 
DRIVER 
600 
L293 
NE 
~ 


36 
36 
1000 
4 
YES 
TTL,CMOS 
HALF-H 
DRIVER 
600 
SN754410 
NE 
:4-103 
36 
36 
1000 
4 
NO 
TTL,CMOS 
HALF-H 
DRIVER 
600 
SN754411 
NE 


14-109 


46 
46 
2000 
2 
NO 
TTL 
FULL-H 
DRIVER 
L298 
KV 
4-15 


46 
46 
2000 
2 
NO 
TTL 
FULL-H 
DRIVER 
TPIC0298 
KV 
14_115 


TEXAS ~ 
INSTRUMENTS 


PERIPHERAL DRIVERS/ACTUATORS 
CROSS·REFERENCE GUIDE 


Replacementsare basedon similarity of electrical and mechanical characteristics as shown in currently published 
data. Interchangeability in particular applications is not guaranteed. Before using a device as a substitute, the 
user should compare the specifications of the substitute device with the specifications of the onginal. 


Texas Instruments makes no warranty as to the information furnished and buyer assumes all risk in the use 
thereof. No liability is assumed for damages resulting from the use of the information contained herein. 


Manufacturers are arranged in alphabetical order. 


SUGGESTED 
PAGE 
SUGGESTED 
PAGE 
FAIRCHILD 
TI 
MOTOROLA 
TI 
REPLACEMENT 
NO. 
REPLACEMENT 
NO. 


ILA75451 
SN75451B 
4-23 
ULN2003 
ULN2003A 
4-155 


ILA75452 
5N75452B 
4-23 
ULN2004 
ULN2004A 
4-155 
ILA75453 
5N75453B 
4-23 
ULN2064 
ULN2064 
4-163 
ILA75454 
SN75454B 
4-23 
ULN2065 
ULN2065 
4-163 
ILA75461 
5N75461 
4-31 
ULN2066 
ULN2066 
4-163 
ILA75462 
SN75462 
4-31 
ULN2067 
ULN2067 
4-163 


MC1412 
ULN2002A 
4-155 
ULN2068 
ULN2068 
4-169 


MC1413 
ULN2003A 
4-155 
ULN2069 
ULN2069 
4-169 


ILA3680 
OS3680 
4-3 
ULN2074 
ULN2074 
4-175 


ULN2075 
ULN2075 
4-175 
ILA9665 
ULN2001A 
4-155 


ILA9666 
ULN2002A 
4-155 
SUGGESTED 
PAGE 
ILA9667 
ULN2003A 
4-155 
NATIONAL 
TI 
NO. 
ILA9668 
ULN2004A 
4-155 
REPLACEMENT 


ILA75471 
SN75471 
4-91 
OS3611 
5N75471 
4-91 
ILA75472 
5N75472 
4-91 
053612 
5N75472 
4-91 
ILA75473 
SN75473 
4-91 
053613 
SN75473 
4-91 


053658 
SN75437A 
4-65 


SUGGESTED 
PAGE 
MOTOROLA 
TI 
OS3668 
SN75435 
4-59 


REPLACEMENT 
NO. 
OS3680 
053680 
4-3 
MC1411 
ULN2001A 
4-155 
0575361 
5N75372 
4-39 
MC1412 
ULN2002A 
4-155 


MC1413 
ULN2003A 
4-155 
OS75365 
5N75374 
4-49 


MC1413T 
SN75468 
4-83 
0575451 
SN75451B 
4-23 
MC1416 
ULN2004A 
4-155 
OS75452 
SN75452B 
4-23 


MC1471 
SN75476 
4-97 
0575453 
SN75453B 
4-23 


MC1473 
SN75478 
4-97 
0575454 
SN75454B 
4-23 


MC1474 
SN75479 
4-97 
OS75461 
SN75461 
4-31 


SN75451B 
SN75451B 
4-23 
0575462 
SN75462 
4-31 


SN75452B 
SN75452B 
4-23 
0575463 
SN75463 
4-31 


SN75453B 
SN75453B 
4-23 
LM3611 
SN75471 
4-91 
SN75454B 
SN75454B 
4-23 
LM3612 
SN75472 
4-91 


ULN2001 
ULN2001A 
4-155 
LM3613 
SN75473 
4-91 


ULN2002 
ULN2002A 
4-155 
LM75453 
SN75453B 
4-23 


TEXAS ~ 
INSlRUMENlS 


PERIPHERAL DRIVERS/ACTUATORS 


CROSS·REFERENCE GUIDE 


SUGGESTED 
PAGE 
SILICON 
SUGGESTED 


PAGE 
RIFA 
TI 
NO. 
GENERAL 
TI 


NO. 
REPLACEMENT 
REPLACEMENT 


PBD352301 
ULN2001A 
4-155 
SG2023 
SN75468 
4-83 
PBD352302 
ULN2004A 
4-155 
SG2024 
SN75469 
4-83 
PBD352303 
ULN2003A 
4-155 
SG75451 
SN75451B 
4-23 
PBD352304 
ULN2002A 
4-155 
SG75452 
SN75452B 
4-23 
PBD352311 
SN75466 
4-83 
SG75453 
SN75453B 
4-23 
PBD352312 
SN75469 
4-83 
SG75454 
SN75454B 
4-23 
PBD352313 
SN75468 
4-83 
SG75461 
SN75461 
4-31 
PBD352314 
SN75467 
4-83 
SG75462 
SN75462 
4-31 


SUGGESTED 
SG75463 
SN75463 
4-31 


SGS-ATES 
TI 
PAGE 
SG75473 
SN75473 
4-91 


REPLACEMENT 
NO. 


L201 
ULN2001A 
4-155 
SUGGESTED 


PAGE 
L202 
ULN2002A 
4-155 
SPRAGUE 
TI 


NO. 


L203 
ULN2003A 
4-155 
REPLACEMENT 


L204 
ULN2004A 
4-155 
UDN-2541 
SN75437A 
4-65 


L293 
L293 
4-7 
UDN-3611 
SN75471 
4-91 
L293 
SN754411t 
4-109 
UDN-3612 
SN75472 
4-91 
L293D 
L293D 
4-11 
UDN-3613 
SN75473 
4-91 
L293D 
SN754410t 
4-103 
UDN-5711 
SN75476 
4-97 
L298 
L298 
4-15 
UDN-5713 
SN75478 
4-97 
ULN2001 
ULN2001A 
4-155 
UDN-5714 
SN75479 
4-97 
ULN2002 
ULN2002A 
4-155 
UDN-5722 
SN75477 
4-97 
ULN2003 
ULN2003A 
4-155 
ULN-2001 
ULN2001A 
4-155 
ULN2004 
ULN2004A 
4-155 
ULN-2002 
ULN2002A 
4-155 
ULN2064 
ULN2064 
4-163 
ULN-2003 
ULN2003A 
4-155 
ULN2065 
ULN2065 
4-163 
ULN-2004 
ULN2004A 
4-155 
ULN2066 
ULN2066 
4-163 
ULN-2005 
ULN2005A 
4-155 
ULN2067 
ULN2067 
4-163 
ULN-2021 
I SN75466· 
4-83 
ULN2068 
ULN2068 
4-169 


ULN2069 
ULN2069 
4-169 
ULN-2022 
SN75467 
4-83 


ULN-2023 
SN75468 
4-83 
ULN2074 
ULN2074 
4-175 
ULN-2024 
SN75469 
4-83 
ULN2075 
ULN2075 
4-175 
ULN-2025 
SN75465 
4-83 


SUGGESTED 
ULN-2064 
ULN2064 
4-163 
SILICON 
TI 
PAGE 
ULN-2065 
ULN2065 
4-163 
GENERAL 
REPLACEMENT 
NO. 
ULN-2066 
ULN2066 
4-163 


ULN-2067 
ULN2067 
4-163 
SG2001 
ULN2001A 
4-155 
ULN-2068 
ULN2068 
4-169 
SG2002 
ULN2002A 
4-155 
ULN-2069 
ULN2069 
4-169 
SG2003 
ULN2003A 
4-155 


SG2004 
ULN2004A 
4-155 
ULN-2074 
ULN2074 
2-175 


ULN-2075 
ULN2075 
2-175 
SG2022 
SN75467 
4-83 


TEXAS ~ 
INSTRUMENlS 


PERIPHERAL DRIVERS/ACTUATORS 
CROSS·REFERENCE GUIDE 


SUGGESTED 
PAGE 
UNITRODE 
TI 


REPLACEMENT 
NO. 


L293 
L293 
4-7 


L293 
SN754411t 
4-109 


L293D 
L293D 
4-11 


L293D 
SN754410t 
4-103 


L298 
L298 
4-15 


TEXAS ~ 
INSTRUMENTS 


Meets EIA Standard 
RS-422-A 


Operates 
From a Single S-V Supply 


TTL Compatible 


Complementary 
Outputs 


High Output 
Impedance 
in Power-Off 


Conditions 


Complementary 
Output 
Enable Inputs 


description 


The AM26LS31 C is a quadruple complementary- 
output 
line 
driver 
designed 
to 
meet 
the 
requirements 
of EIA Standard 
RS-422-A 
and 


Federal Standard 1020. The 3-state outputs have 
high-current 
capability for driving balanced lines 


such as twisted-pair or parallel-wire transmission 
lines, and they provide a high-impedance 
state in 


the power-off 
condition. 
The enable function 
is 


common to all four drivers and offers the choice of 
an active-high 
or active-low 
enable input. Low- 


power 
Schottky 
circuitry 
reduces 
power 


consumption without sacrificing speed. 


The AM26LS31 e is characterized 
for operation 


from oDe to 70oe. 


4 
G 
EN 


G 


C> 


1Y 


1A 


1Z 


7 
2Y 


2A 


2Z 


9 
3Y 


3A 


3Z 


15 
4Y 


4Z 


t This symbol 
is in accordance 
with ANSI/IEEE 
Std 91-1984 
and IEC 


Publication 
617-12. 


AM26LS31C 


QUADRUPLE DIFFERENTIAL LINE DRIVER 


D, J, OR N PACKAGE 


(TOP VIEW) 


1 U 16 
VCC 
2 
15 
4A 


3 
14 
4Y 
4 
13 
4Z 
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H = high level 


L = low level 


X = irrelevant 


Z = high impedance 
(off) 
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TEXAS ." 
INSIRUMEN1S 


AM26lS31C 


QUADRUPLE DIFFERENTIAL LINE DRIVER 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1) 
7 V 


Input voltage 
7 V 
Output off-state voltage 
5.5 V 
Continuous total dissipation 
See Dissipation Rating Table 
Operating free-air temperature 
range 
0 to 70·C 
Storage temperature 
range 
- 65 to 150·C 
Lead temperature 
1,6 mm (1/16 inch) from case for 60 seconds: J package 
300·C 
Lead temperature 
1,6 mm (1/16 inch) from case for 10 seconds: D or N package 
260·C 


TA '" 2S·C 
DERATING 
FACTOR 
TA = 70·C 


PACKAGE 
POWER 
RATING 
ABOVE 
TA = 2S·C 
POWER 
RATING 


D 
9S0mW 
7.6mwrc 
608mW 


J 
1025mW 
8.2mwrc 
656mW 


N 
1150mW 
9.2mwrc 
736mW 


MIN 
NOM 
MAX 
UNIT 


Supply 
voltage. 
vCC 
4.75 
5 
5.25 
V 


High-level 
input voltage. 
VIH 
2 
V 


Low-level 
input voltage, 
VIL 
0.8 
V 


High-level 
output 
current, 
IOH 
-20 
mA 


Low-level 
output 
current. 
IOL 
20 
mA 


Operating 
free-air 
temperature, 
T A 
0 
70 
·C 


TEXAS ~ 
INSlRUMENlS 


AM26LS31C 
QUADRUPLE DIFFERENTIAL 
LINE DRIVER 


PARAMETER 
TEST 
CONDITIONS 
MIN 
TYpr 
MAX 
UNIT 


VIK 
Input clamp 
voltage 
VCC 
~ 4.75 V, 
,,=-18mA 
-1.5 
V 


VOH 
High-level 
output 
voltage 
VCC 
= 4.75 V, 
'OH=-20mA 
2.5 
V 


VOL 
Low-level 
output 
voltage 
VCC 
= 4.75 V, 
10L = 20 mA 
0.5 
V 


I Vo 
= 0.5 V 
-20 
10Z 
Off-state 
(high-impedance-state) 
output 
current 
VCC 
= 4.75 V I Vo 
= 2.5 V 
20 
!!A 


II 
Input current 
at maximum 
input voltage 
VCC 
~ 5.25 V, 
VI =7V 
0.1 
mA 


IIH 
High-level 
input current 
VCC 
= 5.25 V, 
VI=2.7V 
20 
!!A 


IlL 
Low-level 
input current 
VCC 
=5.25V, 
VI = 0.4 V 
-0.36 
mA 


10S 
Short-circu~ 
output 
current* 
VCC 
=5.25 
V 
-30 
-150 
mA 


ICC 
Supply 
current 
VCC 
= 5.25 V, 
All output 
disabled 
32 
80 
mA 


t All typical 
values 
are at VCC 
= 5 V and TA = 25·C. 


* Not more than one output 
should 
be shorted 
at a time, 
and duration 
of the short 
circu~ 
should 
not exceed 
one second. 


PARAMETER 
TEST 
CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


tpLH 


Propagation 
delay time, 


14 
20 
low-to-high-Ievel 
output 
ns 


Propagation 
delay time, 
CL = 30 pF, 
See Figure 
1, 
S1 and S2 open 
14 
20 
tpHL 
high-to-Iow-Ievel 
output 
ns 


Output-to-output 
skew 
1 
6 
ns 


tpZH 
Output 
enable 
time to high level 
CL = 30 pF, 
RL = 75 0, 
See Figure 
1 
25 
40 
ns 


tpZL 
Output 
enable 
time to low level 
CL = 30 pF, 
RL =180 
0, 
See Figure 
1 
37 
45 
ns 


tpHZ 
Output 
disable 
time from high level 
21 
30 
ns 


tpLZ 
Output 
disable 
time from low level 


CL = 10 pF, 
See Figure 
1, 
S1 and S2 closed 
23 
35 
ns 


TEXAS .., 
INS1RUMENlS 


AM26LS31C 
QUADRUPLE DIFFERENTIAL LINE DRIVER 


Input 
A J1.3V 
'}.~.;V----:: 


(See Note 
B) 
I 
14 
.1 
tpHL 


~ 
tpLH 
-+I: 
\!_.~'-:- VOH 


outputY: 
J 
1 
~ 


I 
Skew~ 
: 
skew---J..--..i 
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tpHL 
14 
.: 
~ 
tpLH 
---.: 


\1 
11_VOH 
1.5V 


-, ------~ 
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::::\.r - 
- 
- 
- 
- 
" ------- 
3 V 
~5 ~.iT' 
(See Note 
C) 
)fcs':...... 
0 V 


1 
1 
r 
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~ 
tpLZ -~---.I 
I 
I 
_ 
-4,5 
V 
I 
I Sl 
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I 
Sl 
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\::::.+- 
I 
I S2 Closed 


1,5V 
I 
" 
::t 
I 
S2 Open 
T- 
- 


I 
I 
-t="--- 
I 
I 
MV 


~ 
tpZH 
~ 
tpHZ 
i'l 
.: 
0.5 V 


SlOpen 
~ 
\==$--- 


S2 Closed 
/' ~'=-~ ..()V 
Sl 
Closed 


S2 Closed 


-1,5V 


VOL 


Waveform 
1 


(See Note 
0) 


Waveform 
2 


(See 
Note 
0) 


Test 
Point 
VCC"J'000 


75Q 


S2 


TEST 
CIRCUIT 


NOTES: 
A 
All input pulses 
are supplied 
by generators 
having 
the following 
characteristics: 
PRR ~ 1 MHz, 20 - 50 Q, tr ~ 15 ns, and tf ~ 6 ns, 


B, When 
measuring 
propagation 
delay times 
and skew, 
switches 
Sl 
and S2 are open, 
C, 
Each enable 
is tested 
separately, 


D, Waveform 
1 is for an output with internal 
conditions 
such that the output 
is low except 
when disabled 
by the output 
control. 
Waveform 
2 
is for an output 
with internal 
conditions 
such that the output 
is high except 
when 
disabled 
by the output 
control. 


E. 
CL includes 
probe 
and jig capacitance, 
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AM26LS31C 
QUADRUPLE DIFFERENTIAL LINE DRIVER 
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OUTPUT 
VOLTAGE 
vs 


ENABLE 
G INPUT VOLTAGE 


II~ 


VCC 
= 5.25 V 


VCC=5V 


VCC 
= 4.75 V 


Load 
= 470 Q 


to Ground 
See Note 
2 


TA = 25·C 


I 
I 


OUTPUT 
VOLTAGE 
vs 
ENABLE 
G INPUT VOLTAGE 


~A = 70·C 
, 
I 


TA=O·C 
_ 


TA=25·C 
_ 


VCC 
=5V 


Load 
= 470 
Q 


to Ground 
See Note 
2 


I 
I 


3 
>I 
"'" 
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~ 
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'S 
Co 
'S0I-? 


OUTPUT 
VOLTAGE 
vs 


ENABLE 
G INPUT VOLTAGE 


I 
I 
I 
VCC 
= 5.25 V 
Load 
= 470 Q to VCC 


Vcc=5V 
TA = 25·C 
See Note 
3 


VCC 
= 4.75 V 
'\ 


~ 


1 
2 


VI - Enable 
G Input 
Voltage 
- V 


Figure 3 


OUTPUT 
VOLTAGE 
vs 


ENABLE 
G INPUT VOLTAGE 


6 


5 


> 
I 
" 
4 
'"~g 


'S 
3 
S- 
o 
I 
2 
-? 


I 
I 


VCC=5V 
Load 
= 470 
Q to VCC 


TA=70·C' 
'\ 


See Note 
3 


I 
I 


ITA=JC 
...• 


TA=ri·C 


\ 


1 
2 


VI - Enable 
G Input 
Voltage 
- V 


NOTES: 
2. 
The A input is connected 
to VCC 
during 
the testing 
of the Y outputs 
and to ground 
during 
testing 
of the Z outputs. 


3. 
The A input 
is connected 
to ground 
during 
the testing 
of the Y ouputs 
and to VCC 
during 
the testing 
of the Z outputs. 
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HIGH-LEVEL 
OUTPUT 
VOLTAGE 
vs 
FREE-AIR 
TEMPERATURE 


5 


> 
I 
4 
" 
ClSg 


'S 
3 
Q. 
'S0 
Qj 
>" 
2 
...J 
Iz: 
Cl:r 
I 
:I: 
~ 


VCC=SV 
See Note 2 


'OH =-20mA 
-- 
IOH--40mA 
- 


25 
50 


TA - Free-Air 
Temperature 
- ·C 


HIGH-LEVEL 
OUTPUT 
VOLTAGE 
vs 
HIGH-LEVEL 
OUTPUT 
CURRENT 


4 


> 
I 
" 
Cl 
3 
co 
'"~ 
'S 
Q. 
'S 
0 
2 
Qj 
>" 
...J 
Iz: 
Cl:r 
I:I:0 
TA = 2S·C 
> 
See Note 2 


0 
0 
-20 
-40 
~O 
-a0 
-100 


IOH - High-Level 
Output 
Current 
- mA 


Figure 
7 


LOW-LEVEL 
OUTPUT 
VOLTAGE 


vs 
LOW-LEVEL 
OUTPUT 
CURRENT 


0.9 
TA = 2S·C 
See Note 3 
> 
I 
0.8 
" 
ClS 
0.7 
g 
0.6 
'S 
~ 
0.5 
0 
Qj 
> 
0.4 
~~ 
0.3 
0 
...J 
I...J 
~ 
0.1 


0 
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40 
60 
80 
100 
120 


'OL - Low·Level 
Output 
Current 
- mA 


Figure 
9 


LOW-LEVEL 
OUTPUT 
VOLTAGE 
vs 


FREE-AIR 
TEMPERATURE 


VCC=SV 
'OL=40mA 
See Note 3 


Figure 
8 


NOTES: 
2. 
The A input is connected 
to VCC during the testing 
of the Y outputs 
and to ground 
during testing of the Z outputs. 


3. 
The A input is connected 
to ground during Ihe lesling 
of Ihe Y oulpuls 
and 10 VCC during the testing 
of the Z outputs. 


25 
50 


TA - Free-Air 
Temperature 
- ·C 
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Y OUTPUT 
VOLTAGE 
vs 
DATA INPUT VOLTAGE 


No Load 


_I 
TA = 25·C 


VCC=5.25V 
- 


V,...,...=5V 


VCC 
= 4.75 V 


5 


4 
> 
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•• 
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.'! 
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Y OUTPUT 
VOLTAGE 


vs 
DATA INPUT VOLTAGE 


No Load 
'AL- 


TA = 25·C 


TA = O·C 


TA =25·C 
- 


1 
2 


VI 
- Data 
Input 
Voltage 
- V 


TEXAS -If 
INSTRUMEN1S 


AM26LS32AC. 
AM26LS33AC. 
AM26LS32AM. 
AM26LS33AM 


QUADRUPLE DIFFERENTIAL LINE RECEIVERS 


AM26lS32AC. 
AM26lS33AC 
... 
D. J. DR N PACKAGE 


AM26lS32AM, 
AM26lS33AM 
... 
J PACKAGE 


(TOP VIEW) 


• 
AM26LS32A 
Meets 
EIA Standards 


RS-422-A 
and RS-423-A 


• 
AM26LS32A 
Has ± 7-V Common-Mode 
Range With 
± 200-mV 
Sensitivity 


• 
AM26LS33A 
Has ± 15-V 
Common-Mode 
Range With 
± 500 
mV Sensitivity 


• 
Input 
Hysteresis 
... 
50 mV Typical 


• 
Operates 
From a Single 
5-V Supply 


• 
Low-Power 
Schottky 
Circuitry 


• 
3-State 
Outputs 


• 
Complementary 
Output 
Enable Inputs 


• 
Input 
Impedance 
. . . 12 kO Min 


• 
Designed 
to Be Interchangeable 
With 


Advanced 
Micro 
Devices 
AM26LS32C 
and 


AM26LS33C 


16 
1 U,6 
VCC 
1A 
2 
15 
46 


1Y 
3 
14 
4A 
G 
4 
13 
4Y 


2Y 
5 
12 
G 
2A 
6 
11 
3Y 
26 
7 
10 
3A 


GND 
8 
9 
36 


AM26lS32AM. 
AM26lS33AM 
... 
FK PACKAGE 


(TOP VIEW) 


description 


The 
AM26LS32A 
and 
AM26LS33A 
are 


quadruple 
line 
receivers 
for 
balanced 
and 
unbalanced 
digital data transmission. 
The enable 
function 
is common 
to 
all four 
receivers 
and 
offers a choice of active-high 
or active-low 
input. 


Three-state 
outputs 
permit 
connection 
directly 
to 
a 
bus-organized 
system. 
Fail-safe 
design 
ensures that 
if the inputs 
are open, the outputs 


will 
always 
be high. 


Compared 
to the AM26LS32C 
and the AM26LS33C, 
the AM26LS32A 
and AM26LS33A 
incorporate 
an 
additional 
stage of amplification 
to improve 
sensitivity. 
The input impedance 
has been increased 
resulting 


in less loading 
of the bus line. The additional 
stage 
has increased 
propagation 
delay; 
however, 
this 
will 
not affect 
interchangeability 
in most 
applications. 


U 


<l:mU 
Um 
Z><t 


3 
2 
1 20 19 


18 
4A 
17 
4Y 
16 
NC 


15 
G 


14 
3Y 


The 
AM26LS32AC 
and 
AM26LS33AC 
are 
characterized 
for 
operation 
from 
OOC to 
70°C. 
The 
AM26LS32AM 
and the AM26LS33AM 
are characterized 
for operation 
over the full military 
temperature 
range of 
- 55°C 
to 
125°C. 


DIFFERENTIAL 
ENABLES 


INPUT 
G 
OUTPUT 
G 


H 
X 
H 


VIO '" 
VTH 
X 
l 
H 


H 
X 
I 
VTl 
s VID s VTH 
X 
l 
I 


H 
X 
l 


VIO s VTl 
X 
l 
L 


X 
L 
H 
Z 


PRODUCTION 
DATA documents 
contain 
information 
current as of publication date. Products conform to 
specifications 
per the terms 
of Tens Instruments 
~~~~~:~~i~at::I~~e 
~~::i~~ti:r 
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not 


TEXAS 
• 
INSTRUMENlS 


AM26LS32AC, 
AM26LS33AC, 
AM26LS32AM. 
AM26LS33AM 
QUADRUPLE 
DIFFERENTIAL 
LINE RECEIVERS 


logic symbolt 


G 


G 


lA 
(3) 
1Y 


18 


2A 
151 2Y 


28 


3A 
Ill) 
3Y 


38 


4A 
113) 
4Y 


48 


tThis 
symbol 
is in accordance 
with 
ANSI/IEEE Std 91-1984 
and 
IEC Publication 
617-12. 


Pin numbers 
shown 
are for 0, J. and N packages. 
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AM26LS32AC. 
AM26LS33AC. 
AM26LS32AM. 
AM26LS33AM 
QUADRUPLE 
DIFFERENTIAL 
LINE RECEIVERS 


AM26lS32AC 
AM26lS32AM 
UNIT 
AM26lS33AC 
AM26lS33AM 


Supply 
voltage, 
VCC Isee Note') 
7 
7 
V 


Input 
voltage, 
any differential 
input 
±25 
±25 
V 


Differential 
input voltage 
(see Note 
2) 
±25 
±25 
V 


Continuous 
total 
power 
dissipation 
See Dissipation 
Rating 
Table 


Operating 
free-air 
temperature 
range 
o to 70 
-55t0125 
°C 


Storage 
temperature 
range 
-65 
to 150 
-65 
to 150 
°C 


lead 
temperature 
1,6 mm 11116 inch) 
D or N package 
260 
°C 


from 
case for 10 seconds 


Case temperature 
for 60 
seconds 
FK package 
260 
°C 


Lead temperature 
1,6 
mm 
(1/16 
inch) 
J package 
300 
300 
°C 
from 
case for 60 seconds 


TA s 25°C 
DERATING FACTOR 
TA 
m 70°C 
TA 
- 
125°C 
PACKAGE 
POWER RATING 
ABOVE TA 
- 
25°C 
POWER RATING 
POWER RATING 


D 
950 mW 
7.6 mW/oC 
608 
mW 
- 


FK 
1375 
mW 
11.0 mW/oC 
880 
mW 
275 mW 


J IC-SUFFIX) 
1025 
mW 
8.2 rilW/oC 
656 
mW 
- 


JIM-SUFFIX) 
1375 
mW 
11.0 mW/oC 
880 mW 
275 mW 


N 
1150 
mW 
9.2 mW/oC 
736mW 
- 


AM26lS32AC 
AM26lS32AM 


AM26lS33AC 
AM26lS33AM 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply voltage, 
VCC 
4.75 
5 
5.25 
4.5 
5 
5.5 
V 


High-level 
input voltage, 
VIH 
2 
2 
V 


Low-level 
input voltage, 
VIL 
0.8 
0.8 
V 


Common-mode 
input 
voltage, 
Vie 
I AM26lS32AC, 
AM26lS32AM 
±7 
±7 


I AM26lS33AC, 
AM26LS33AM 
V 


±15 
±15 


High-level 
output 
current. 
IOH 
-440 
-440 
#A 


Low-level 
output 
current, 
IOL 
8 
8 
mA 


Operating 
free-air 
temperature. 
T A 
0 
70 
-55 
125 
°c 


TEXAS ." 
INSfRUMENTS 


AM26lS32AC. 
AM26lS33AC. 
AM26lS32AM. 
AM26lS33AM 


QUADRUPLE 
DIFFERENTIAL 
LINE RECEIVERS 


electrical 
characteristics 
over recommended 
ranges of VCC. VIC. and operating 
free-air temperature 
(unless 
otherwise 
noted) 


PARAMETER 
TEST CONDITIONS 
MIN 
Typt 
MAX 
UNIT 


Differential 
input 
AM26LS32A 
0.2 


VTH 
Vo = VOHmin, 
10H = 
-440 
pA 
V 
high-threShOld 
voltage 
AM26LS33A 
0.5 


Differential 
input 
AM26LS32A 
-0.2* 
VTL 
Va = 0.45 
V, 
IOL = 8 mA 
-0.5* 
V 
low-threshold 
voltage 
AM26LS33A 


Vhvs 
Hysteresis, 
VT + 
- 
VT_ 
§ 
50 
,TlV 


VIK 
Enable input 
clamp 
voltage 
VCC = MIN, 
II = 
-18 
mA 
-1.5 
V 


VCC = MIN, 
VID = 
1 V, 
'32AC, 
'33AC 
2.7 


VOH 
High-level 
output 
voltage 
V 


VI(GI = 0.8 
V, 
10H = 
-440 
pA 
'32AM, 
'33AM 
2.5 


VCC = MIN, 
VID = 
-1 
V, 
10L = 4 mA 
0.4 
VOL 
low-level 
output 
voltage 
V 
VI(GI 
= 0.8 
V 
10L = 8 mA 
0.45 


Off-state 
(high-impedance-state) 
Va 
= 2.4 
V 
20 


10Z 
output 
current 
VCC = MAX 
Va = 0.4 
V 
-20 
pA 


VI = 
15 V, 
Other input 
at -10 
V to 15 V 
1.2 


II 
Une input 
current 
Other input 
at - 15 V to 10 V 
mA 


VI = 
-15 
V, 
-1.7 


II(ENI 
Enable input 
current 
VI = 
5.5 V 
100 
pA 


IIH 
High-level 
enable current 
VI = 2.7 
V 
20 
pA 


IlL 
Low-level 
enable current 
VI = 0.4 
V 
-0.36 
mA 


'i 
Input 
resistance 
VIC = 
-15 
Vto 
15 V, 
One input to AC ground 
12 
15 
kll 


10S 
Short-circuit 
output current 1 
Vcc 
= MAX 
-15 
-85 
mA 


ICC 
Supply current 
VCC = MAX, 
All outputs 
disabled 
52 
70 
mA 


tAli 
tvplcal 
values are at VCC = 5 V, TA 
= 25°C, 
and VIC 
= O. 


*The algebraic convention, 
where the less positive 
(more negative) 
limit is designated 
as minimum. 
is used in this data sheet for threshold 


levels only. 


§Hysteresis 
is the difference 
between 
the positive-going 
input threshold 
VOltage, Vr +, and the negative-going 
input threshold 
voltage, 


VT _. 
See Figures 
10 and 11. 
'Not 
more than one output 
should 
be shorted 
to ground 
at a time, 
and duration 
of the short 
circuit 
should 
not exceed one second. 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


tPLH 
Propagation 
delay time, 
low-to-high-Ievel 
output 
CL 
See Figure 1 
20 
35 
ns 


Propagation 
delay time, 
high-to-Iow-Ievel 
output 


= 
15 pF, 


tpHL 
22 
35 
ns 


tpZH 
Output 
enable time to high level 
17 
22 
ns 


Output 
enable time to low level 
CL = 
15 pF, 
See Figure 1 


'pZL 
20 
25 
ns 


tpHZ 
Output 
disable time from 
high level 


CL 
5 pF. 
See Figure 1 


21 
30 
n. 


Output 
disable time from 
low level 
= 
tpLZ 
30 
40 
ns 


TEXAS ~ 
INSTRUMENTS 


AM26LS32AC, 
AM26LS33AC, 
AM26LS32AM. 
AM26LS33AM 


QUADRUPLE DIFFERENTIAL LINE RECEIVERS 


FROM OUTPUT 
UNDER TEST 


CL 


(See Note AI 


- 
- 
- 
-OV 
0.5 V-, 
iR 


~-VOH 
I 
l- 


1.3 V 
I 
=1.4 
V 


tpHZ --*--+I 
S1 closed 


S2 closed 


NOTES: 
A. CL includes 
probe and jig capacitance. 


B. All diodes are 1N3064 
or equivalent. 


C. Enable G is tested with G high; G is tested with 
Glow. 


- 
- -+2.5 
V 


oV't-_- 
-2.5 V 


tpLH -~--~-I 
14 ~I 
tpHL 
l" ,,,tv'" 


----- 
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AM26LS32AC. AM26LS33AC. AM26LS32AM. 
AM26LS33AM 
QUADRUPLE 
DIFFERENTIAL 
LINE RECEIVERS 
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5 
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> 
I 
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CD 
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CD 
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FIGURE 2 


LOW-LEVEL OUTPUT VOLTAGE 


vs 


LOW-LEVEL OUTPUT CURRENT 
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IOL-Low-Level 
Output Current-mA 


FIGURE 4 
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5 V 
VID - 
0.2 V 
IOH - 
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INSTRUMENTS 


AM26LS32AC, 
AM26LS33AC, 
AM26LS32AM, 
AM26LS33AM 


QUADRUPLE DIFFERENTIAL LINE RECEIVERS 


5 


4 
> 
I., 
Cl:! 
3 
"0>~ 
::l 
C. 
S 
2 
0 
I0> 


VIO - 
0.2 V 
TA - 
25°C 
Load - 
8 kg 
VCC = 5.5 V 


- 
to ground 


VCC = 5 V 


VCC = 4.5 V 


Vcc 
- 
5.5 V 
I 
I 


VCC - 
5 V 
VIO - 
-0.2 
V 


TA = 25°C 


VCC - 
4.5 V 
Load - 
1 kg to VCC 
> 
I8, 
4 
:! 
"0>S 
3 
So 
::l 
~ 
2 
o> 


5 


4 
> 
I., 
Cl:! 
3 
"0> 
Sc. 
S 
2 
0 
I0> 


Vcc 
= 5 V 


VID = 0.2 V 
1_ 
I 


Load = 8 kg to ground 
TA = 700C - ~A - 
25°C 


TA = ooC 


Vcc 
- 
5 V 
VIO - 
-0.2 
V 


oad = 1 kg to VCC 


I 
I 


~ 


I 
I 


TA - 
25°C- 


__ TA - 
ooC 


I 
I 


I 
I 


TA - 
70°C ...• 


> 
I 
8, 
4 
:! 
"0> 


TEXAS 
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AM26LS32AC, AM26LS33AC. AM26LS32AM. 
AM26LS33AM 
QUADRUPLE 
DIFFERENTIAL 
LINE RECEIVERS 


AM26lS32A 
OUTPUT VOLTAGE 
vs 


DIFFERENTIAL INPUT VOLTAGE 


AM26lS33A 
OUTPUT VOLTAGE 
vs 
DIFFERENTIAL INPUT VOLTAGE 
5 


4 
>I 
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"0>~ 
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2 
::la 
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3 
"0> 
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Vcc 
- 
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10 - 
0 
TA - 
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I--- 
I 
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VT+ 
VT- 
VT+ 
VT 
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r 
I 
( 
f---- 
- 
-VIC- 
-VIC- 
- 


-15 
V 
OV 
15 V 


VT- 
VT- 
VT- 


VT+ 
VT+ 
VT+ 


o 
- 200-150-1 
00- 50 
0 
50 
100 
150 
200 
o 
- 200 - 150 - 100 - 50 
0 
50 
100 
150 200 


VID-Differentiallnput 
Voltage-mV 
VID-Differential 
Input Voltage-mV 


FIGURE 11 
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AM26LS32AM, AM26LS33AM, AM26LS32AC, AM26LS33AC 


QUADRUPLE 
DIFFERENTIAL 
LINE RECEIVERS 
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AM26S10C. 
AM26S11C 


QUADRUPLE 
BUS TRANSCEIVERS 


• 
Schottky 
Circuitry 
for 
High 
Speed, 
Typical 


Propagation 
Delay 
Time 
. . . 12 ns 


• 
Drivers 
Feature 
Open-Collector 
Outputs 
for 
Party-line 
(Data 
Bus) Operation 


• 
Driver 
Outputs 
Can Sink 
100 
mA at 0.8 
V 


Maximum 


AM26S10C. 
AM26S11C 
... 
D. J. OR N PACKAGE 


(TOP VIEW) 


1 U16 


2 
15 


3 
14 


4 
13 


5 
12 


6' 
11 


7 
10 
8 
9 


Vcc 
48 
4R 


4D 
S 


3D 
3R 
38 


• 
P-N-P Inputs 
for 
Minimal 
Input 
Loading 


• 
Designed 
to Be Interchangeable 
With 


Advanced 
Micro 
Devices 
AM26S10 
and 


AM26S11 


GND 
18 


lR 
lD 
2D 
2R 
28 
GND 


description 


The AM26S 
10 and AM26S11 
are quadruple 
bus transceivers 
utilizing 
Schottky-diode-c1amped 
transistors 
for high speed. 
The drivers 
feature 
open-collector 
outputs 
capable 
of sinking 
100 
mA at 0.8 V maximum. 


The 
driver 
and strobe 
inputs 
use p-n-p 
transistors 
to reduce 
the 
input 
loading. 


The driver 
of the AM26S 
10 is inverting; 
the driver 
of the AM26S 
11 is noninverting. 
Each device 
has two 
ground 
connections 
for improved 
ground 
current-handling 
capability. 
For proper operation. 
the ground 
pins 
should 
be tied 
together. 


The AM26S 
1OC and AM26S 
11 C are characterized 
for operation 
over the temperature 
range of OOC to 
70°C. 


AM26S10 


FUNCTION 
TABLE 


(TRANSMITTING) 


AM26S11 


FUNCTION 
TABLE 


(TRANSMITTING) 


INPUTS 
OUTPUTS 


S 
D 
B 
R 


L 
H 
L 
H 


·L 
L 
H 
L 


INPUTS 
OUTPUTS 


S 
D 
B 
R 


L 
H 
H 
L 


L 
L 
L 
H 


AM26S10 
AND 
AM26S11 


FUNCTION 
TABLE 


(RECEIVING) 


INPUTS 
OUTPUT 


S 
B 
D 
R 


H 
H 
X 
L 


H 
L 
X 
H 
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AM26S 
1DC. AM26S 
11 C 


QUADRUPLE 
BUS TRANSCEIVERS 


AM26S11 


S 


10 
(2) 
18 


lR 


20 
(7) 28 


2R 


3D 
(91 38 


3R 


40 
(15) 
48 
4R 


logic diagrams 
(positive 
logic) 


AM26S10 


10141 


lR 131 


20 (51 


2R (6) 


(11) 
3D 


3R(101 


40 (13) 


4R(14) 
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AM26S10C, 
AM26S11C 


QUADRUPLE 
BUS TRANSCEIVERS 
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·1 
2 kll 
I 
. 
NOM 
i 
I 
i 
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I 


_ -' 
-.J 
I 
AM26S10 


I 
I 
I 
I 


r------------ 
--------- 
--------1 


I 
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: 
CIRCUITRY 
: 


I 
I 
I 
TO ONE 
TO TWO 
I 


I 
S 
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TEXAS 
~ 
INSTRUMENTS 


AM26S 
1DC, AM26S 
11 C 
QUADRUPLE 
BUS TRANSCEIVERS 


absolute maximum 
ratings over operating free-air temperature 
range (unless otherwise 
noted) 


Supply 
voltage 
range, 
Vcc 
(see 
Note 
1). 
. . . . . . . . 
. 
-0.5 
V to 
7 V 
Driver 
or strobe 
input 
voltage 
range 
..........•...........••........... 
-0.5 
V to 
5.5 
V 


Bus 
voltage 
range, 
driver 
output 
off 
-0.5 
V to 
5.25 
V 


Driver 
or strobe 
input 
current 
range 
. . . . . . . . . . . . . • • . . . . . . . . . . . . . . . . . . .. 
- 30 
mA 
to 
5 mA 


Driver 
output 
current 
. . . . . . . . . . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
200 
mA 
Receiver 
output 
current 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
30 
mA 


Continuous 
total 
power 
dissipation. 
. 
. • . . . . . . . . . . • • . . . . .. 
See 
Dissipation 
Rating 
Table 
Operating 
free-air 
temperature 
range 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
ooC 
to 
70°C 


Storage 
temperature 
range 
. . . . . . . . . .. 
- 65°C 
to 
150°C 


Lead 
temperature 
1,6 
mm 
(1/16 
inch) 
from 
case 
for 
60 
seconds: 
J package. 
. . . . . . . . . .. 
300°C 


Lead 
temperature 
1,6 
mm 
(1/16 
inch) 
from 
case 
for 
10 
seconds: 
D or N package 
260°C 


TA s 25·C 
DERATING FACTOR 
TA - 
70·C 
PACKAGE 
POWER RATING 
ABOVE TA - 
25°C 
POWER RATING 


0 
950 mW 
7.6 mW/oC 
608 mW 


J 
1025 mW 
8.2 mW/oC 
656 mw 


N 
1150mW 
9.2 mW/oC 
736 mW 


MIN 
NOM 
MAX 
UNIT 


Supply voltage, VCC 
4.75 
5 
5.25 
V 


High-level input voltage, VIH 
o or S 
2 
V 


B 
2.25 


o or S 
0.8 
Low-level 
input 
voltage, 
VIL 
V 


B 
1.75 


Receiver 
high-level 
output 
current, 
IOH 
-1 
mA 


Low·level 
output 
current, 
IOL 
I Driver 
100 


I Receiver 
mA 
20 


Operating 
free-air 
temperature, 
TA 
0 
70 
°c 


TEXAS ~ 
INSIRUMENlS 


AM26S10C, 
AM26S11C 


QUADRUPLE 
BUS TRANSCEIVERS 


electrical 
characteristics 
over recommended 
operating 
free-air temperature 
range (unless otherwise 
noted) 


PARAMETER 
TEST CONDITIONS 
MIN 
Typt 
MAX 
UNIT 


D or 
-1.2 
V 
VIK 
Input 
clamp 
voltage 
Vee 
= 4.75 
V, 
II = 
-18 
mA 
5 


VOH 
High-level 
output 
voltage 
R 


Vee 
= 4.75V, 
VIH = 2 V, 
VIL = 0.8 
V, 
2.7 
3.4 
V 


10H = 
-1 
mA 


~ 
10L = 20 mA 
0.5 
Vee 
= 4.75 
V, 


taL = 40 mA 
0.33 
0.5 


VOL 
Low-level 
output 
voltage 
VIH = 2 V, 
V 


B 
10L = 70 mA 
0.42 
0.7 


VIL = 0.8 
V 


10L = 
100 mA 
0.51 
0.8 


I Vee 
= 5.25 
V, 
Va 
= 0.8 
V 
-50 


10(oft) 
Off-state 
output 
current 
B 
VIH = 2 V, 
I Vee 
= 5.25 
V, 
Va 
= 4.5 
V 
100 
pA 
VIL = 0.8 
V 
I Vee 
= 0, 
Va 
= 4.5 
V 
100 


D 
30 


IIH 
High-level 
input 
current 
- 
Vee 
= 5.25 
V, 
VI = 2.7 V 
pA 
5 
20 


Input current 
at maximum 
D or 


II 
Vee 
= 5.25 
V, 
VI = 5.5 V 
100 
pA 
input 
voltage 
5 
~ 
-0.54 


IlL 
Low-level 
input current 
Vee 
= 5.25 
V, 
VI = 0.4 
V 
mA 


5 
-0.36 


105 
Short-circuit 
output 
currentt 
R 
Vee 
= 5.25 
V 
-18 
-60 
mA 


Vee 
= 5.25 
V, 
5trobe 
at 0 V, 
No load, 
45 
70 


Ice 
Supply current 
mA 


All driver outputs 
low 
80 


t All typical 
values 
are at T A 
= 25°C 
and Vee 
= 5 V. 
tNot 
more than one output 
should be shorted to ground at a time. and duration 
of the short circuit 
should not exceed one second. 


TEST 
AM26S10 
AM26S11 


PARAMETER 
FROM 
TO 
UNIT 


CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 


tpLH 
Propagation delay time, low-to-high-Ievel 
output 
10 
15 
12 
19 


D 
B 
ns 


tpHL 
Propagation delay time, high-to-Iow-Ievel output 
10 
15 
12 
19 


tpLH 
Propagation delay time, low-to-high·level 
output 
14 
18 
15 
20 


5 
B 
ns 


tpHL 
Propagation delay time, high·to·low·level 
output 
13 
18 
14 
20 


tpLH 
Propagation delay time, low-to-high-Ievel output 


See Figure 1 


10 
15 
10 
15 


B 
R 
ns 


tpHL 
Propagation delay time, high-to-Iow·level 
output 
10 
15 
10 
15 


tTLH 
Transition time, low-to-high·level 
output 
4 
10 
4 
10 


Transition time, high-to-Iow-Ievel output 
B 
ns 


tTHL 
2 
4 
2 
4 


TEXAS 
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AM26S1 
DC. AM26S11C 
QUADRUPLE 
BUS TRANSCEIVERS 
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AM26511 
I 
-1)o--l 
. 


I 
! 
RECEIVER 
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L 
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. 
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50 pF 


(5.e Note B)1 


15 pF 


(5e. Not. 
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I 
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I 
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L 
R -.l 
14- tpLH 
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I 
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"l 
I 
BtoR 
I 
BtoR 


'I 
r 
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\_1 
\---------.....1 
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NOTES: 
A. 
The 
pulse generators 
have the following 
characteristics: 
20 
= 50 n, tr = 10 ± 5 ns. 
a. 
Includes 
probe 
and jig capacitance. 


C. 
All diodes 
are 
1N916 
or equivalent. 
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DP8480 


10K ECL·TO·Tll LEVEL TRANSLATOR WITH LATCH 


• 
ECl Control Inputs 


• 
3-State Outputs 


• 
10K ECl Input Compatible 


• 
Package Options Include Plastic "Small 
Outline" 
Package and Standard Plastic 


300·mil DIPs 


• 
Direct Replacement for National 
Semiconductor DP8480 


o OR N PACKAGE 


ITOP VIEWI 


VEE 
1 U16 
VCC 


DO 
2 
15 
00 


01 
3 
14 
01 


02 
4 
13 
02 


03 
5 
12 
03 


04 
6 
11 
04 


IT 
10 
OE 


GNO 
9 
GNO 


description 


This circuit 
translates 
ECl input 
levels to TTl 
output 
levels and provides 
an inverting 
transparent 
latch. 
The 3-state 
outputs 
are designed 
to drive highly 
capacitive 
loads. All inputs 
operate 
at ECl 
levels. 


If latch 
Enable (lE) is low, the latches 
are transparent 
and the Q outputs 
follow 
the complement 
of the 
D inputs. 
If lE 
is high, 
the 
outputs 
are latched. 
If output 
enable 
(OE) is high, 
the 
outputs 
are in the 
high-impedance 
state, 
as they 
are during 
power 
up and power 
down. 


The DP8480 
is characterized 
for operation 
from 
OOC to 75°C. 


OE 
IT 


DO (2) 


01 
(3) 


02 
141 


03 
15) 


04 
161 


'This 
symbol 
is in accordance 
with 
ANSI/IEEE 
Std 91-1984 


and IEC Publication 
617-12. 


FUNCTION 
TABLE 


(EACH LATCH/TRANSLATOR) 


DE 
LE 
0 
a 


H 
x 
X 
Z 


L 
L 
L 
H 


L 
L 
H 
L 


L 
H 
X 
00 


ECL/TTL 


EN 


ECL/TTL 


EN 


ECL/TTL 


EN 


ECL/TTL 


EN 


ECL/TTL 


EN 
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DP8480 
10K ECL·TO·TlL LEVEL TRANSLATOR WITH LATCH 


absolute 
maximum 
ratings 
over operating 
free-air 
temperature 
range (unless 
otherwise 
noted) 


Supply voltage, vcc . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
. . . . . . . . . . . . . . . . . . . . 
7 V 
Supply voltage, VEE. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
- 8 V 
Input voltage, VI . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
0 V to VEE 
Output voltage, Vo 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
5.5 V 
Continuous total dissipation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
See Dissipation Rating Table 
Operating free-air temperature range . . . . . . . . . . . . . . . . . . . . . . 
. . . . . . . .. 
O°C to 75°C 
Storage temperature range 
,.... 
. . . . . . . . . . . . . . . . . . . .. 
- 65°C to 150°C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds ..........•........... 
260°C 


TA 
"25°C 
DERATING 
FACTOR 
TA 
- 
75°C 
PACKAGE 


POWER RATING 
ABOVE 
TA 
- 
25°C 
POWER RATING 


D 
950 
mW 
7.6 mW/De 
570 
mW 


N 
1150 
mW 
9.2 
mW/De 
690 
mW 


MIN 
NOM 
MAX 
UNIT 


Supply 
voltage. 
Vee 
4.5 
5 
5.5 
V 


Supply 
voltage. 
VEE 
-4.68 
-5.20 
-5.72 
V 


TA 
~ ooe 
-1145 
-840 
High·level 
input voltage, 
VIH 


TA 
~ 
25°C 
-1105 
-810 
mV 
(see Note 
11 


TA = 75°C 
-1045 
-720 


TA = oDe 
-1870 
-1490 
Low-level 
input voltage, 
VIL 
TA 
~ 25°C 
-1850 
-1475 
mV 
(see Note 
11 
TA = 75De 
-1830 
-1450 


Pulse duration, 
LE low, 
tw (see Figure 
11 
5 
ns 


Setup time, 
data before LEt, tsu (see Figure 1) 
3 
ns 


Hold time. 
data after LEt, th (see Figure 1) 
3 
ns 


Operating 
free-air 
temperature. 
TA 
0 
75 
DC 


electrical characteristics 
over recommended 
ranges of supply voltages and operating free-air temperature 
(unless 
otherwise 
noted) 


PARAMETER 
TEST CONDITIONS 
MIN 
Typt 
MAX 
UNIT 


VOH 
High-level 
output 
voltage 
IOH = 
-10 
mA 
Vee-2 
V 


VOL 
Low-level 
output 
voltage 
IOL = 12 mA 
0.2 
0.5 
V 


IIH 
High level input 
current 
VIH = VIH max 
75 
350 
~A 


IlL 
Low-level 
input 
current 
VIL = VIL min 
50 
85 
~A 


10HS 
High-state 
short-circuit 
output 
current 
VOHS = 0, See Note 
2 
-70 
-150 
mA 


10LS 
Low-state 
short-circuit 
output 
current 
VOLS = 2.5 V. See Note 
2 
70 
150 
mA 


102 
High-impedance 
state output 
current 
Vo = 0 to 5 V 
±1 
±50 
~ 


Ice 
Supply 
current 
from 
Vee 
Outputs 
open, 
Inputs 
~ VIL 
16 
35 
mA 


lEE 
Supply 
current 
from 
VEE 
Outputs 
open. 
Inputs 
= VIL 
-30 
-50 
mA 


tTypical 
values 
are at Vee 
~ 
5 V, VEE ~ 
- 5.2 
V, TA = 25 DC. 
NOTE 
2: 
During testing 
of 'OHS or IOlS. 
only one output 
should be tested 
at a time and the current 
should be limited to a maximum 
of 
±120 
mA. 


TEXAS 
." 
INSTRUMENTS 


DP8480 


10K ECl·TO·TlL 
lEVEL TRANSLATOR 
WITH lATCH 


switching 
characteristics 
over recommended 
ranges of supply 
voltage 
and operating 
free-air temperature 
(unless 
otherwise 
noted) 


PARAMETER 
TEST CONDITIONS 
MIN 
Typt 
MAX 
UNIT 


tpLH 
Propagation 
delay time, 
low-to-high-Ievel 
output 
from lE input 
4 
10 
15 
ns 


tpHL 
Propagation 
delay time, 
high-to-Iow-Ievel 
output 
from 
LE input 
4 
11 
15 
ns 


tpLH 
Propagation 
delay time, 
low-to-high-Ievel 
output 
from 
D input 
CL = 50 pF, 
3.5 
10 
15 
ns 


tpHL 
Propagation 
delay time, 
high-to-Iow-Ievel 
output 
from 
D input 
See Figure 
1 
3.5 
11 
15 
ns 


ten 
Output 
enable time from M input 
6 
12 
25 
ns 


tdis 
Output 
disable 
time 
from DE input 
4.5 
8 
22 
ns 
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DP8480 
10K ECL-TO-TlL LEVEL TRANSLATOR WITH LATCH 


14 
.1 
tw 
i 
Jt'50% 
I\-...Il 
I 
-+t 
I4-th 
t+--f tsu --+l I 
I 
I 
I 


I 
I 
I 


Q IS1OPEN}: t 2.4 V 
I 
I 


I+-tPLH-+! 


~50% 
r\.-- - -----------0.8V 
lC=-I 
\----------- 
-1.8 V 
I 
I 


I 
50% 
I 
i--------1.8V 
!4-tPHL-.! 
I+-tPHL-+! 


1 
~-l---VOH 
\.1 
2.4V 
I 
\:••._0_.8_V 
__ 
--'I 
J 
I 
0.8 V 
I 
VOL 
!+-tPLH-+! 
f 


1.10V 
50% 


------.,-- 
- 
- 
- 
-- 
-1.47 
V 
I+---¥-- tdis 
I 
3.5 V 
---V-O-H---0-.3-V-~ 
S1 CLOSED 


VOL+ 0.3V~ 
OV 
S10PEN 
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DP8481 


TlL·TO·ECL 
(10K) LEVEL TRANSLATOR WITH 
LATCH 


• 
ECL Control Inputs 


• 
10K ECL Compatible 


• 
Propagation Delay ... 
4 ns Typ 


• 
Package Options Include Plastic "Small 
Outline" Package and Standard Plastic 
300-mil DIPs 


o OR N PACKAGE 


(TOP VIEWI 


• 
Direct Replacement for National 
Semiconductor DP8481 


VEE 
1 U,6 
VCC 


00 
2 
15 
DO 


01 
3 
14 
D1 


02 
4 
13 
D2 


03 
5 
12 
D3 


04 
6 
11 
D4 


DE 
7 
10 
IT 


GND 
8 
9 
GND 


description 


This circuit translates TTL input levels to ECL output levels and provides a 5-bit transparent latch. The 
outputs are gated by Output Enable (OE)and can be wire-OR connected. The Latch Enable (LE) and DE 
inputs are ECL. 


If Latch Enable (LEI is low, the latches are transparent and the Q outputs follow the complement of the 
D inputs. If LEis high, the outputs are latched. If Output Enable (DE) is low, the outputs are forced to the 
low level. 


The DP8481 is characterized for operation from OOCto 75°C. 


FUNCTION 
TABLE 


(EACH 
LATCHITRANSLATORI 


DO 
(151 


Dl 
(141 


02 (131 


03 
(121 


04 
(111 


tThis 
symbol 
is in accordance 
with 
ANSI/IEEE Std 91-1984 
and lEe Publication 
617-12. 


OE 
LE 
0 
Q 


H 
L 
H 
L 


H 
L 
L 
H 


H 
H 
X 
00 


L 
X 
X 
L 


PRODUCTIONDATA documents contain information 
current 
as of publication 
date. 
Products 
conform 
to 


specifications 
per the terms of Tel8S Instruments 
::~~:~~i~ai~:I~~e 
~~:~:~ti:f 
~IO::::~:t:r~~S 
not 
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~ 
INSTRUMENTS 


DP8481 
TlL-TO·ECL 
(10K) 
LEVEL TRANSLATOR 
WITH 
LATCH 


absolute 
maximum 
ratings 
over operating 
free-air temperature 
range (unless otherwise 
noted) 


Supply 
voltage, 
Vcc 
. . . . . . . . . . . . . . . . . . 
. . . . . . . . . . . . . . . . . . . . . . 
. . . . . . .. 
7 V 
Supply 
voltage, 
VEE. . . . . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
- 8 V 


Input 
voltage, 
VI: 
OE or LE input 
.............•••......................... 
0 V to VEE 


D inputs. 
. . . . . . . . . . • • . . . . . . . . . . . . . . . . . . . . . . . . . . 
-1 
V to 5.5 V 


Output 
current, 
10 
............................•......................... 
- 50 mA 
Continuous 
total 
dissipation 
. . . . . . . . . . . . . . . . . . . . . . . . . 
. .. 
See Dissipation 
Rating Table 
Operating 
temperature 
range, TA 
. . . . . . . . . . . . . . . . . .. 
ooC to 75°C 
Storage 
temperature 
range 
- 65°C 
to 
150°C 
Lead temperature 
1,6 mm (1/16 
inch) from 
case for 
10 seconds 
260°C 


TA 
,,25°C 
DERATING 
FACTOR 
TA 
- 
75°C 
PACKAGE 
POWER RATING 
ABOVE TA 
- 
25°C 
POWER RATING 


0 
950 
mW 
7.6 mW/oC 
570 mW 


N 
1150 
mW 
9.2 mW/oC 
690 
mW 


MIN 
NOM 
MAX 
UNIT 


Supply 
voltage. 
VCC 
4.5 
5 
5.5 
V 


Supply 
voltage. 
VEE 
-4.68 
-5.20 
-5.72 
V 


Hi9h-level 
input voltage. 
VIH ITTL-Ievel 
0 inputs) 
2 
V 


Low-level 
input voltage, 
VIL (TTL·level 
0 inputs) 
0.8 
V 


High-level 
input voltage, 
VIH 
TA 
~ OOC 
-1145 
-840 


(ECL-Ievel DE and IT inputs) 
TA = 25°C 
-1105 
-810 
mV 


(see Note 
1) 
TA = 75°C 
-1045 
-720 


Low-level 
input 
voltage, 
VIL 
TA 
~ OOC 
-1870 
-1490 


(ECL-Ievel DE and IT Inputs) 
TA = 25°C 
-1850 
-1475 
mV 


Isee Note 
1) 
TA = 75°C 
-1830 
-1450 


Pulse duration, 
LE low, 
tw 
(see Figure 
11 
5 
ns 


I Data before 
LEt 
Isee Figure 1) 
5 


Setup time. 
tsu I Data before 
DEt (see Note 21 
Isee Figure 11 
5.5 


ns 


Hold time, 
data after 
LEt, th 
(see Figure 
1) 
1 
ns 


Operating 
free-air 
temperature. 
T A 
0 
75 
°c 


NOTES: 
1. 
The algebraic 
convention, 
in which 
the least positive 
(most negative) 
value is designated 
minimum. 
is used in this data sheet 
for logic levels 
only. 


2. 
This setup time applies 
when 
operating 
in the transparent 
mode {eE is lowl 
and it is necessary 
that 
valid data 
be available 
at the output 
immediately 
after 
the outputs 
are enabled. 


TEXAS 
." 
INSTRUMENTS 
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TlL·TO·ECL (10K) LEVEL TRANSLATOR WITH LATCH 


electrical characteristics 
over recommended 
ranges of supply voltages and operating free-air temperature 


(unless 
otherwise 
noted) 


PARAMETER 
TEST 
CONDITIONS 
MIN 
Typt 
MAX 
UNIT 


VIK 
Input 
clamp 
voltage 
00-04 
II = 
-12 
mA 
-0.8 
-1.2 
V 


High-level 
input 
00-04 
VI = 2.5 
V 
1 
40 


IIH 
OE, LE 
VI = 
-0.8 
V 
200 
~A 
current 


Low-level 
input 
00-04 
VI = 0.5 
V 
-50 
-200 
IlL 
OE,LE 
VI = 
-1.8 
V 
150 
~A 
current 


VEE = 
-5.2 
V, 
TA 
_ 
O°C 
-1000 
-840 


VOH 
High-level 
output 
voltage 


VEE = 
-5.2 
V, 
TA = 25°C 
-960 
-810 
mV 
Isee Notes 
1 and 
31 


VEE = 
-5.2 
V, 
TA = 75°C 
-900 
-720 


Critical 
high-level 
VEE = 
-5.2 
V, 
TA = OoC 
-1020 


VOHC 
output voltage 
VEE = 
-5.2 
V, 
TA = 25°C 
-980 
mV 


Isee Notes 
1 and 
31 
VEE = 
-5.2 
V, 
TA = 75°C 
-920 


VEE = 
-5.2 
V, 
TA = OoC 
-1870 
-1665 


VOL 


Low-level 
output 
voltage 


VEE = 
-5.2 
V, 
TA = 25°C 
-1850 
-1650 
mV 
Isee Notes 
1 and 
31 


VEE 
-5.2 
V, 
TA 
_ 
75°C 
-1830 
-1625 
= 


VEE = 
-5.2 
V, 
TA = ooC 
-1645 


VOLC 
Critical 
low-level 
output 


VEE = 
-5.2 
V, 
TA = 25°C 
-1630 
mV 
voltage 
Isee 
Notes 
1 and 
31 
VEE = 
-5.2 
V, 
TA = 75°C 
-1605 


ICC 
Supply current from Vcc 
VCC 
= 5.5 
V 
20 
mA 


lEE 
Supply 
current 
from 
VEE 
VEE = 
-5.7 
V 
-90 
mA 


NOTES: 
1. The algebraic 
convention. 
in which 
the least positive 
(most negative) 
value is designated 
one minimum, 
is used in this data 
sheet 
for logic levels only. 
3. 
VOH and VOL are tested 
using the "outer-limit" 
values VIH max and VIL min. The "critical" 
values VOHC and VOLe 
are 
tested 
using the "inner-limit" 
values VIH min and VIL max. The latter 
values ensure the noise margins 
of 155 mV high and 
125 
mV 
low 
associated 
with 
10K 
ECL. 


switching 
characteristics 
over recommended 
ranges of supply voltage and operating free-air temperature 
(unless 
otherwise 
noted) 


PARAMETER 
TEST 
CONDITIONS 
MIN 
Typt 
MAX 
UNIT 


tpLH 
Propagation 
delay time, 
low-to-high 
level output 
from 
LE input 
1.5 
4 
6 
ns 


tPHL 
Propagation 
delay time, 
high-to-low-Ievel 
output 
from 
LE input 
1.5 
4 
6 
ns 


tPLH 
Propagation 
delay time, 
low-to-high-Ievel 
output 
from 
0 input 
RL = 50 
(J to 
-2 
V, 
2.5 
4 
7.5 
ns 


tpHL 
Propagation 
delay time, 
high-to-low-Ievel 
output 
from 
0 input 
See Figure 
1 
2.5 
4 
7.5 
ns 


ten 
Output 
enable time from 
DE input 
1 
3 
4 
ns 


tdis 
Output 
disable time from 
DE input 
1 
3 
4 
ns 
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\~:----VIH 


1 
VIL 
I4-tdis-+j 
I 
I 


1 
0 v 


1 


50%t"--VOH 
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VOL 


OE 
150% 
----'1 
t+---+l- tsu 
~-:--I- 
--3V 
o 
,15VI 


1 
I+-ten-.j 


Q 
'50% 


I+-tw-+l 
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1 


I 
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I 


1 
I 
I 
I 


1 
I 
I 


1 
I 
I 
I 
I 
14 
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1 
VIL 


1 


1 


1 


1 


1 
1 
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/50%' 
\50% 


1 


.1 tpLH 


1.5 V 


-1-- - ----0 
V 


14 
.1 tpHL 


~--VOH 
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I 
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---.-I-tPLH 


TEXAS 
• 
INSTRUMENTS 


• 
Low Supply Voltage 
... 
±5Vto±15V 


• 
Supply Current 
... 
500 IlA Typ 


• 
Zero Supply Current When Shut Down 


• 
Outputs 
Can Be Driven ± 30 V 


• 
Output Open When Off (3-State) 


• 
10-mA Output 
Drive 


• 
Output of Several Devices Can Be Paralleled 


• 
Meets ANSI/EIA-232-D-1986 
Specifications 


(Revision 
of EtA Std RS-232-C) 


• 
Designed to Be Interchangeable 
With Linear 
Technology 
LT1030 


description 


The 
LT1030 
is 
an 
EIA-232 
line 
driver 
that 


operates 
over a ±5-V to ±15-V 
supply voltage 
range on low supply current. 
The device can be 
shut down to zero supply current. Current-limiting 
fully protects the outputs from externally applied 
voltages of ±30 V. 
Since the output swings to 
within 200 mV of the positive supply and to within 
1 V 
of 
the 
negative 
supply, 
supply 
voltage 


requirements 
are minimized. 


A major advantage 
of the LT1030 is the high- 


impedance output state when the device is off or 
powered 
down. 
This 
feature 
allows 
several 


different drivers on the same bus. 


The device can be used as an EIA-232 driver, 
micropower interface, or level translator, among 
others. 


The LT1030 is characterized 
for operation from 


O°C to lO°C. 


LT1030 


QUAD LOW-POWER 
LINE DRIVER 


LT1030 ... 
0 OR N PACKAGE 
(TOP VIEW) 


VCC- 
14 
VCC + 


IN1 
2 
13 
STROBE 
OUT1 
3 
12 
IN4 
ON/OFF 
4 
11 
OUT4 


IN2 
5 
10 
NC 
OUT2 
6 
9 
IN3 
GND 
7 
8 
OUT3 


PACKAGE 


TA 
SMALL OUTLINE I PLASTIC DIP 
(D) 
(N) 


O°Cto 70°C 
LT1030CD 
I 
LT1030CN 


3 
OUT1 


6 
OUT2 


8 
OUT3 


11 OUT4 


PIN 
DESCRIPTION 
NAME 
NO 
GND 
7 
Ground pin. 
IN1,IN2, 
2,5, 
Logic inputs. Operate properly on TIL or CMOS levels. Output valid from VI = VCC- + 2 V to 15 V. Connect to 
IN3,IN4 
9,12 
5 V when not used. 


ON/OFF 
4 
Shuts down entire circuit. Cannot be left open. For "normally on" operation, connect between 5 V and 10 V. IfVIL 
is at or near 0.8 V, significant settling time may be required. 


OUT1,OUT2, 
3,6, 
Line driver outputs. 
OUT3, OUT 4 
8,11 


STROBE 
13 
Forces all outputs low. Drive with 3 V. Strobe terminal input impedance is approximately 2 knto GND. Leave open 
when not used. 


VCC+ 
14 
Positive supply. 


VCC- 
1 
Negative supply. 


PRODUCTION 
DATA documents 
contain 
information 


current as of publication 
date. 
Products conform to 
specifications 
per the terms 
of Texas Instruments 


~~ac~~~~dr:ya[~:r~e 
r::11~:t~~~rrr:~~:~;t~~~es 
not 
TEXAS 
.", 
INSTRUMENTS 


LT1030 
QUAD LOW-POWER 
LINE DRIVER 


ON/OFF 
4 


STROBE 
13 


2 
IN1 


IN2 
5 


9 
IN3 


IN4 
12 


absolute 
maximum 
ratings over operating 
free-air temperature 
range (unless otherwise 
noted) 


Supply voltage range, VCC+ (see Note 1) 
0 V to 15 V 
Supply voltage range, VCC- 
...........................•.......•............... 
0 V to -15 V 


Input voltage range, logic inputs 
VCC- 
to 25 V 
Input voltage range, ON/OFF pin 
0 V to 12 V 
Output voltage range (any output) 
VCC+ - 30 V to VCC- 
+ 30 V 
Duration of output short-circuit at (or below) 25°C (to ±30 V, see Note 2) . . . . . . . . . . . . . . . . . .. 
unlimited 
Continuous total dissipation 
See Dissipation 
Rating Table 
Operating free-air temperature 
range, TA _. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
O°C to 70°C 
Storage temperature 
range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • .. 
-65°C 
to 150°C 
Lead temperature 
1,6 mm (1/16 inch) from case for 10 seconds 
260°C 


NOTES: 
1. All voltage values, except differential voltages, are with respect to the GND terminal. 
2. The output may be shorted to either supply. Temperature and/or supply voitages must be limited to ensure that the maximum 
dissipation rating is not exceeded. 


PACKAGE 
TA" 
25·C 
DERATING FACTOR 
TA = 70·C 
POWER RATING 
ABOVE TA = 25·C 
POWER RATING 


D 
950 mW 
7.6 mW/·C 
608 mW 


N 
1150 mW 
9.2 mW/·C 
736 mW 


MIN 
TYP 
MAX 
UNIT 


Supply voltage, VCC+ 
5 
15 
V 


Supply voltage, VCC- 
-5 
-15 
V 
High-level input voitage, VIH (see Note 3) 
2 
15 
V 
Low-level input voltage, VIL (see Note 3) 
0.8 
V 
Operating free-air temperature, TA 
0 
70 
·C 


TEXAS 
~ 
INSTRUMENTS 


LT1030 


QUAD LOW-POWER 
LINE DRIVER 


electrical 
characteristics 
over operating 
free-air 
temperature 
range, Vcc ± = ± 5 V to ± 15 V (unless 
otherwise 
noted) 


PARAMETER 
TEST CONDITIONS 
MIN 
Typt 
MAX 
UNIT 


VOM+ 
Maximum positive peak 
'0 
= -2mA, 
TA = 25°C 
VCC+ - 0.3 
V 
output voltage swing 
VCC+-O.l 


VOM- 
Maximum negative peak 
10 = 2mA, 
TA = 25°C 
VCC-+ 
0.9 
V 
output voltage swing 
VCC_+1.4 


IIH 
High-level input current 
VI" 
2V, 
TA = 25°C 
2 
20 
J.lA 


IlL 
Low-level input current 
VI ,; 0.8 V, 
TA ~ 25°C 
10 
20 
J.lA 


II 
ON/OFF terminal current 
VI = 0 
-0.1 
-10 


VI ~ 5V 
30 
65 
J.lA 


10 
Output current 
TA = 25°C 
5 
12 
mA 


10Z 
OIl-state output current 
Vo 
- ±30 V, 
TA = 25°C 
±2 
±100 
J.lA 


ICC 
Supply current (all outputs low) 
VI " at 2.4 V, 
10 = 0 
500 
1000 
J.lA 


OIl-state supply current 
ON/OFF at 0.4 V 
10 
ICC(off) 
ON/OFF at 0.1 V 
10 
150 


J.LA 


PARAMETER 
Driver slew rate 


TEST CONDITIONS 


RL ~ 3 kn, 
CL = 51 pF 


MIN 
Typt 
4 
15 
MAX 
UNIT 
30 
V/J.lS 
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MAXIMUM PEAK OUTPUT VOLTAGE SWING 
vs 
OUTPUT CURRENT 


I 


OUTPUTHIGH 


- 
--- 
/ 


OUTPUTLOW_ 


VCC± = ±12V 
TA = 25'C 


> VCC+- 0.2 
I 


8> VCC+- 0.4 
J!!o:: VCC- + 1.4 
::I 
~VCC- 
+ 1.2 
o 
~ 
VCC- + 1 
~§ VCC- + 0.8 
E 
':: VCC- + 0.6 
:0 
I VCC- + 0.4 
:0 
~VCC- 
+ 0.2 


±1 
±2 
±3 
±4 


10 - Output Current - mA 


FIGURE 1 


MAXIMUM PEAK OUTPUT VOLTAGE SWING 
vs 
FREE-AIR TEMPERATURE 


I 
i 


10 = 1mA 


-.J 


10 = 5mA 


10 = -5mA 


f..- 


10 = 
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VCC± = ±12V 
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> 
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ON/OFF TERMINAL VOLTAGE 


vs 
FREE-AIR TEMPERATURE 


1.8 


> 
I 
" 
Cl 
J!!0> 
Oic 
'E 
~ 
I~ 
z0 


0.2 


GND 
0 
10 
20 
30 
40 
50 
60 
70 
TA - Free-AirTemperature - 'c 


FIGURE 2 


ON/OFF TERMINAL CURRENT 
vs 


ON/OFF TERMINAL VOLTAGE 
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On/OffTerminal Voltage - V 
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LT1030 


QUAD LOW-POWER LINE DRIVER 


OFF-STATE 
OUTPUT 
CURRENT 
vs 


FREE-AIR 
TEMPERATURE 


OUTPUT 
CURRENT 
LIMIT 
vs 


FREE-AIR 
TEMPERATURE 


30 
-1 


VCC± = ±12V 
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C( 
::t 
I 


C( 
C 
E 
~ 
I 
25 
C 
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'5 


c3 22.5 
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:C 


9 
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I 


17.5 


N 


SOURCING 
9 
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TA - Free-Air Temperature - 'c 


OFF-STATE 
SUPPLY 
CURRENT 
vs 


FREE-AIR 
TEMPERATURE 


VCC± = ±12V 
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ON/OFFat 0.4 V 
~ 0.07 
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~ 0.05 
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>- 
Q.c. 
::l 
~ 
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I! 


50 
55 
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TA - Free-Air Temperature - 'c 


SUPPLY 
CURRENT 
vs 


SUPPLY 
VOLTAGE 


5 


4.5 


4 
C( 
E 
3.5 
I 
C 
3 
~ 
::l 
() 
2.5 
>- 
Q.c. 
2 
::l 
en 
I 
1.5 
()9 


0.5 


TA = 25'C 


---- 
-- 


ALL OUTPUTSHIGH 


ALL OUTPUTSLOW 


o 
10 
12.5 
15 
17.5 
20 
22.5 
25 
27.5 
30 


IVCC+- Vcc-I 
- Total Supply Voltage - V 
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LT1030 
QUAD LOW-POWER LINE DRIVER 


SUPPLY CURRENT 


vs 
FREE-AIR TEMPERATURE 


4 


3.5 


c 
3 
E 
I 
'E 
2.5 
~ 
::JU 
2 
>- 
Q. 
Q. 
::J 
1.5 
Ul 
I 
U9 


0.5 


VCC± 
= ±12V 


- 


~ - 
-- 


ALL 
OUTPUTS 
HIGH 


ALL 
OUTPUTS 
LOW 
- 


SLEW RATE 
vs 


FREE-AIR TEMPERATURE 


VCC± 
= ±12V 


RL = 3 kQ 


CL = 51 pF 


~ 
I 
* 
a: 
15 
~ 
Cii 
I 
a: 
Ul 


forward biasing the substrate 


As with other bipolar integrated circuits, forward biasing the substrate diode can cause problems. 
The LT1030 
will draw high current from VCC+ to ground if the VCC- 
terminal is open-circuited 
or pulled above ground. 
If this is possible, connecting a diode from VCC- 
to ground will prevent the high-current state. 
Any low-cost 
diode can be used (see Figure 11). 


LT1030 
1 
14 


FIGURE 11. CONNECTING 
A DIODE 
FROM VCC- 
TO GROUND 


TEXAS 
~ 
INSTRUMENTS 


• 
Operates with Single S-V Power Supply 


• 
LinBiCMOS~ Process Technology 


• 
Two Drivers and Two Receivers 


• 
± 30-V Input Levels 


• 
Low Supply Current ... 
8 mA Typ 


• 
Meets ANSIIEIA-232-D-1986 Specifications 
(Revision of EIA Standard RS-232-C) 


• 
Designed to be Interchangeable with Maxim 
MAX232 


• 
Applications 
EIA-232 Interface 
Battery-Powered Systems 
Terminals 
Modems 
Computers 


description 


The MAX232 
is a dual driver/receiver that 
includesa capacitive voltage generatorto supply 
EIA-232 voltage levelsfrom a single 5-V supply. 
Each receiver converts EIA-232 inputs to 5-V 
TTLICMOSlevels.Thesereceivershavea typical 
threshold of 1.3 V and a typical hysteresis 
of 0.5 V, and can accept ± 30-V inputs. Each 
driver converts TTLICMOS input levels into 
EIA-232 levels.The driver, receiver,andvoltage- 
generator functions are available as cells in the 
Texas Instruments LinASIC~ library. 


MAX232 


DUAL 
EIA·232 DRIVER/RECEIVER 


o DR N PACKAGE 


{TOP VIEWI 


C1+ 
1 U,6 
VCC 
VS+ 
2 
15 
GND 
C1- 
3 
14 
T10UT 
C2+ 
4 
13 
R11N 
C2- 
5 
12 
RlOUT 


Vs- 
6 
11 
T1IN 
T20UT 
7 
10 
T21N 


R21N 
8 
9 
R20UT 


logic symbolt 


C1+ 


C1- 
vs+ 


C2+ 


C2- 
vs_ 


T1IN 
T10UT 


T21N 
T20UT 


R10UT 
RlIN 


R20UT 
R21N 


GND 


tThis 
symbol 
is in accordance 
with 
ANSI/IEEE 
Std 91-1984 
and 


IEC Publication 
617-12. 


absolute 
maximum 
ratings 
over operating 
free-air temperature 
range (unless otherwise 
noted) 


Input supply voltage, VCC (see Note 1) 
_ 
-0.3 
V to 6 V 
Positive output supply voltage, VS+ 
VCC·-0.3 
V to 15 V 
Negative output supply voltage, Vs - 
0.3 V to -15 
V 
Input voltage range: Driver......... 
. . . . . . . . . . . . . . . . . . . . . . . . 
- 0.3 V to VCC + 0.3 V 
Receiver 
. . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
± 30 V 
Output voltage range: nOUT,T20UT 
VS- 
- 
0.3VtoVS+ 
+ 0.3V 


R10UT, R20UT .................•......... 
-0.3 
V to VCC + 0.3 V 
Short-circuit duration: Vs + . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
. . . . . . . .. 
30 s 
VS - 
_ 
_. . . . . . .. 
30 s 
n OUT, T20UT 
_ 
_.. 
unlimited 
Operating free-air temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
ooC to 70°C 
Storage temperature range 
. 
- 65°C to 150°C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds 
260°C 


PRDDUCTIDMDATAdocuments 
.ontein 
inform.tion 


curr.nt II of publicltion dl'l. Product. conform to 
specific,tionl 
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MAX232 
DUAL EIA·232 DRIVER/RECEIVER 


MIN 
NOM 
MAX 
UNIT 


Supply 
voltage, 
Vee 
4.5 
5 
5.5 
V 


High-level 
input 
voltage, 
VIH (T1IN, T2INJ 
2 
V 


Low-level 
input voltage, 
V,L (T1IN, T2IN) 
0.8 
V 


Receiver 
input voltage, 
R1IN, R2IN 
±30 
V 


Operating 
free-air 
temperature, 
TA 
0 
70 
°e 


electrical 
characteristics 
over recommended 
ranges of supply voltage and operating 
free-air temperature 


range 
(unless 
otherwise 
noted) 


PARAMATER 
TEST CONDITIONS 
MIN 
Typt 
MAX 
UNIT 


T10UT, 
T20UT 
RL = 3 kll to GND 
5 
7 
VOH 
High-level output voltage 
V 


R10UT, 
R20UT 
'OH 
= 
-1 
mA 
3.5 


Low-level 
output 
voltage 
t: 
T10UT, 
T20UT 
RL = 
3 kll to GND 
-7 
-5 


VOL 
V 


R1OUT, 
R20UT 
'OL 
= 3.2 mA 
0.4 


VT+ 


Receiver 
positive-going 
input 
R1IN, R2IN 
Vee 
= 
5 V, TA 
= 25°C 
1.7 
2.4 
V 
threshold 
voltage 


VT- 


Receiver 
negative·going 
input 
R1IN. R2IN 
Vee 
= 
5 V, TA 
= 
25°C 
0.8 
1.2 
V 
threshold 
voltage 


Vhvs 
Input hysteresis 
R1IN, R2IN 
Vee 
= 
5V 
0.2 
0.5 
1 
kll 


'i 
Receiver 
input 
resistance 
R1IN, R2IN 
Vee 
= 
5V,TA=25°e 
3 
5 
7 
kll 


ro 
Output 
resistance 
T10UT, 
T20UT 
VS+ 
= VS- 
= 0, Vo 
= 
±2 
V 
300 
II 


10S! 
Short-circuit 
output 
current 
T1OUT, 
T20UT 
Vee 
~ 
5.5 V, Vo 
~ 0 
±10 
mA 


"S 
Short-circuit 
input current 
T1IN, 
T2IN 
V, = 0 
200 
~A 


'ce 
Supply 
current 


Vee 
= 5.5 V, All outputs 
open, 
8 
10 
mA 


TA 
= 25°C 


tAil 
typical 
values are at Vee 
= 
5 V, TA 
~ 25°C. 
*The 
algebraic 
convention, 
in which 
the least positive 
(most 
negative) 
value is designated 
minimum, 
is used in this data sheet for logic 
voltage 
levels only. 


§Not more than one output 
should be shorted 
at a time. 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


tpLHIRI 


Receiver propagation 
delay time, 


See Figure 2 
500 
ns 


low-to-high-Ievel 
output 


tpHLIRI 


Receiver propagation 
delay time, 
See Figure 2 
500 
ns 


high-to-Iow-Ievel 
output 


SR 
Driver slew rate 
RL - 
3 kll to 7 kll, 
See Figure 3 
30 
V/~s 


SRltr) 


Driver transition 
region 
See Figure 4 
3 
V/~s 
slew rate 


TEXAS "'!1 
INSTRUMENTS 


MAX232 
DUAL EIA-232 DRIVER/RECEIVER 


VCC 
'T 1 ~F 
(2) 
C1 + 
2VCC-1.5V 
+8.5 
V 


C1- 
(61 


C2+ 
-2VCC 
+1.5V 
-8.5 
V 


C2- 
+T 
1~F 


[> 
(14) 
EIA-232 
OUTPUT 


[> 
(7) 
EIA-232 
OUTPUT 


(13) 
.IT 
EIA-232 
INPUT 


(8) 


OV 
.IT 
EIA-232 
INPUT 


(151 


GND 


PULSE 
GENERATOR 
(SEE NOTE A) 


CL - 
50 pF 
T (SEE NOTE 8) 


,;10ns--.t 
j+- 
-+i 
14-,;10ns 
I I 
I I 


: .1'90% 
90%'\~------- 
3V 
10%-1150% 
50%1\-10% 
0 V 
14--500 ns~ 


IPHL ---1+---+1 
~ 
IPLH 


I 
1 
VOH 


1.5 X 
1.5 v.k" 
VOL 


WAVEFORMS 


NOTES: 
A. 
The pulse generator 
has the following 
characteristics: 
Zout 
= 500, 
Duty Cycle 
~ 50%. 


B. 
CL includes probe and jig capacitance. 
C. 
All diodes are 1N3064 
or equivalent. 
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MAX232 
DUAL EIA·232 DRIVER/RECEIVER 


PULSE 
GENERATOR 
ISEE NOTE Al 


EIA·232 
OUTPUT 


CL - 
10 pF 
T ISEE NOTE BI 


s 10 ns---l 
14- 
--+t 
j4- 
s 10 ns 


1 
I 
11 
_ 


1.-190% 
90%'\"1 


10%;j50% 
50%1\:_10_% 
0 V 
14--5!,s-4i 


tpHL~ 
~tPLH 
-----1\190% 
0 
1 
----VOH 
OUTPUT 
I 
I 
90% 


1 
j10% 
10\ i---- 
VOL 


tTHL-+I 
I+- 
~ 
I+-tTLH 


SR __ 0_.8_I_V_O_H_-_V_O_L_I 
or _0_.8_IV_O_L_-_V_O_H_I 


tTLH 
tTHL 


PULSE 
GENERATOR 
ISEE NOTE Al 


s 10 ns -.I 
l4- 
-+l 
I+-s 
10 ns 


:}90% 
90%~: 
10%J11.5 
V 
1.5 VISk_1_0_% 
_ 


~20!,s---" 


tTHL -.. 
I+- 
~ 
I+- tTLH 


3_:~_: 
-_3_V_lt_~ ~ __ 


TEXAS ~ 
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• 
Four Independent 
Receivers 
with 
Common 


Enable Input 


• 
High Input 
Sensitivity 
... 
25 mV Max 


• 
High Input 
Impedance 


• 
MC3450 
has Three-State 
Outputs 


• 
MC3452 
has Open-Collector 
Outputs 


• 
Glitch-Free 
Power-Up/Power-Down 


Operation 


description 


The 
MC3450 
and 
MC3452 
are 
quadruple 
differential 
line 
receivers 
designed 
for 
use in 


balanced 
arid 
unbalanced 
digital 
data 


transmission. 
The MC3450 
and MC3452 
are the 


same except 
that 
the MC3450 
has three-state 


ouputs whereas the MC3452 
has open-collector 


outputs, 
which 
permit 
the 
wire-AND 
function 


with 
similar 
output 
devices. 
Three-state 
and 


open-collector 
outputs 
permit 
connection 


directly 
to a bus-organized 
system. 


The 
MC3450 
and 
MC3452 
are designed 
for 
optimum 
performance 
when used with either the 


MC3453 
quadruple 
differential 
line 
driver 
or 


SN75109A, 
SN75110A, 
and 
SN75112 
dual 
differential 
drivers. 


The MC3450 
and MC3452 
are characterized 
for 
operation 
from 
OOC to 70°C. 


1A 
(3) 1Y 


18 


2A 
(51 2Y 


28 


3A 
(11) 3Y 
38 


4A 
(13) 4Y 
48 


MC3450. 
MC3452 


QUADRUPLE 
DIFFERENTIAL 
LINE RECEIVERS 


D, J. OR N PACKAGE 


(TOP 
VIEW) 


18 


1A 


1Y 
EN 


2Y 
2A 
28 
GND 


1 U16 


2 
15 


3 
14 


4 
13 


5 
12 


6 
11 


7 
10 


8 
9 


Vcc+ 
48 
4A 
4Y 


VCC- 
3Y 
3A 
38 


DIFFERENTIAL 
INPUTS 
ENABLE 
OUTPUT 


A-B 
EN 
y 


VIO 
'" 
25 
mV 
l 
H 


- 25 
mV < VIO < 25 
mV 
l 
? 


VIO 
" 
25 
mV 
l 
l 


X 
H 
Z 


MC3452 


EN 


1A 
(31 1Y 
18 


2A 
(5) 2Y 
28 


3A 
(11) 3Y 
38 


4A 
(13) 4Y 


48 


PRODUCTION 
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MC3450. 
MC3452 
QUADRUPLE DIFFERENTIAL 
LINE RECEIVERS 


3A 
1101 


(9) 
38 


4A 
(141 


48 
(151 


Vcc 


140 n 
NOM 


TEXAS 
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MC3450, MC3452 
QUADRUPLE DIFFERENTIAL LINE RECEIVERS 


Supply 
voltage, 
Vcc 
+ (see Note 
1) 
. 
Supply 
voltage. 
VCC - 
. 
Differential 
input 
voltage 
(see Note 
2) 
.. 
Common-mode 
input 
voltage 
(see Note 
3) 


Enable input 
voltage. 
.. 
. 
. 
Continuous 
total 
dissipation 
at (or below) 
25°C 
free-air 
temperature 
(see Note 
4): 
D package 
950 
mW 
J package. 
. 
1025 
mW 
N package 
. 
. . . • . . . . . . 
1150 
mW 


Operating 
free-air 
temperature 
range. 
. . . . . . . . . . . . . . 
ooC 
to 70°C 


Storage 
temperature 
range 
. . . . . . .. 
- 65°C 
to 
150°C 
Lead temperature 
1,6 
mm (1/16 
inch) from 
case for 
10 seconds: 
D or N package. 
260°C 


Lead temperature 
1,6 
mm (1/16 
inch) from 
case for 60 seconds: 
J package. 
. . . . . . . . . . .. 
300°C 


7V 
-7 V 
±6 
V 
±5 
V 
5.5 
V 


NOTES: 
1. All voltage 
values, except 
differential 
input voltage, 
are with 
respect to network 
ground terminal. 


2. 
Differential 
input voltage 
is measured 
at the noninverting 
input with 
respect to the corresponding 
inverting 
input. 


3. 
Common-mode 
input voltage 
is the average 
of the voltages 
at the A and B inputs. 
4. 
For operation 
above 25°C 
free·air temperature, 
derate the 0 package to 608 
mW at 700e 
at the rate of 7.6 
mW/oC, 
the 


J package to 656 mW at 70°C 
at the rate of 8.2 mW/oC, 
and the N package to 736 mW at 70°C 
at the rate of 9.2 mW/oC. 
In the J package, 
MC3450 
and MC3452 
chips are glass mounted. 


MIN 
NOM 
MAX 
UNIT 


Supply 
voltage, 
VCC + 
4.75 
5 
5.25 
V 


Supply voltage, 
VCC- 
-4.75 
-5 
-5.25 
V 


High-level 
enable input voltage, 
VIH 
2 
V 


Low-level 
enable input voltage, 
VIL 
0.8 
V 


Low-level 
output 
current. 
IOL 
-16 
mA 


Differential 
input voltage, 
VID (see Note 5) 
-5T 
5 
V 


Common-mode 
input voltage, 
VIr. 
(see Note 5) 
- 3T 
3 
V 


Input voltage 
range, any differential 
input to ground 
-51 
3 
V 


Operating 
free-air temperature. 
TA 
0 
70 
°c 


t The algebraic convention, 
in which the less positive (more negative) 
limit is designated 
minimum, 
is used in this data sheet for common- 


mode input voltage. 
NOTE 5: 
The recommended 
combinations 
of input voltages 
fall within the shaded area of Figure 1. 


TEXAS. 
INSTRUMENlS 


MC3450. MC3452 
QUADRUPLE DIFFERENTIAL LINE RECEIVERS 


electrical characteristics 
over recommended 
operating free-air temperature 
range, Vcc ± 
(unless otherwise 
notedl 


MC3450 
MC3452 
PARAME'l"ER 
TEST CONDITIONS 
Typt 
Typt 
UNIT 


MIN 
MAX 
MIN 
MAX 


A inputs 
VID = 
-2 
V 
30 
75 
30 
75 


High-level 
B inputs 
VID 
~ 
-2 
V 
30 
75 
30 
75 
~A 


IIH 
input current 
VIH 
- 
2.4 
V 
40 
40 
~A 
EN 
VIH 
- 
5.25 
V 
1 
1 
mA 


A inputs 
VID 
~ 
2 V 
-10 
-10 


Low-level 
~A 
IlL 
8 inputs 
VID 
~ 
2 V 
-10 
-10 
input current 
EN 
VIL = 0.4 
V 
-1.6 
-1.6 
mA 


High-level 
output 
VCC± 
- 
±4.75 
V, 
VID 
- 
25 mV, 


VOH 
EN at 0.8 
V, 
10H = 
-400 
~A, 
2.4 
V 
voltage 


VIC 
~ 
-3 
V to 3 V 


High-level 
output 
, 


10H 
VCC± ~ ±4.75 
V, 
VOH = 5.25 
V 
250 
~A 
current 


VCC± ~ ±4.75 
V, 
VID = 
-25 
mV, 


VOL 
Low-level 
output 
EN at 2 V, 
10L = 
16 mA, 
0.5 
0.5 
V 
voltage 


VIC = 
-3Vt03V 


High-impedance-state 
Vo 
~ 2.4 
V 
40 
10Z 
output 
current 
Vo 
- 
0.4 
V 
-40 
~A 


Short-circuit 
VID 
- 
25 mV, 
Vo 
- 
0, 


10S 
output 
current t: 
EN at 0.8 
V 


-18 
-70 
mA 


ICCH+ 


Supply current from 
60 
60 
mA 


VCC +, 
outputs 
high 


ICCH- 


Supply current from 


-30 
-30 
mA 
VCC _, 
outputs 
high 


t All typical 
values 
are at VCC + = 5 V, VCC _ = - 5 V, TA = 25°C. 


t: Not more one output 
should be shorted at a time. 


FROM 
TO 
MC3450 
MC3452 
PARAMETER 
TEST CONDITIONS 
Typt 
Typt 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
MAX 
MIN 
MAX 


CL ~ 
50 pF, See Figure 2 
17 
25 


tpLH 
A and 8 
Y 
ns 
CL = 
15 pF, See Figure 2 
19 
25 


CL = 50 pF, See Figure 2 
17 
25 


tpHL 
A and 8 
Y 
ns 
CL - 
15 pF, See Figure 2 
19 
25 


tpZH 
EN 
Y 
21 


tpZL 
EN 
Y 
CL = 50 pF, See Figure 2 
27 
ns 


tpHZ 
EN 
Y 
18 


tpLZ 
EN 
Y 
CL = 
15 pF, See Figure 3 
29 


ns 


tpLH 
EN 
Y 
CL ~ 
15 pF, See Figure 4 
25 
ns 


tpHL 
EN 
Y 
CL ~ 
15 pF, See Figure 4 
25 
ns 
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MC3450, MC3452 
QUADRUPLE DIFFERENTIAL LINE RECEIVERS 


FOR 
MC3450 
(SEE NOTE 
C) 


I 
I 
0 V 
I 


IPHL~ 
I-1---- 
VOH 
I 


NOTES: 
A. The input pulse is supplied by a generator 
having the following 
characteristics: 
PRR s 1 MHz, duty cycle 
= 50%, 
tr S 6 ns, 


tf 
:s 6 ns. 


B. CL includes 
probe and jig capacitance. 


C. All diodes are 1N916 or equivalent. 


TEXAS 
~ 
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MC3450. 
MC3452 
QUADRUPLE 
DIFFERENTIAL 
LINE RECEIVERS 


A 
B 
81 
82 


tPZH 
100 mV 
GND 
Open 
Closed 


tpZL 
GND 
100 mV 
Closed 
Open 


tpHZ 
1 
m 
lased 
lased 


tPLZ 
GND 
100 mV 
Closed 
Closed 


\~:----:: 


I 


tPZH-*-+f 
I,.----VOH 


OUTPUT 
#f_'.-' ~ ~ __ 
a v 


CL 
"" '0"' "I 


ENABLE 
\:~ 
- 
--- 


I 
tPZL -l4--+I 


O~,~ 
,\,-,~ 
--- 


.~ 
~3V 


ENAB~ 
a v 


I 


tPLZ-*+! 


,~ 
~~1.5V 


OUTPU~~~~ 
~~_ 
VOL 


NOTES: 
A. The input pulse is supplied 
by a generator 
having the following 
characteristics: 
PAR :s; 1 MHz. 
duty cycle = 50%, 
tr :s; 6 ns, 
tf 
:s; 6 ns. 
a. 
CL includes 
probe 
and jig capacitance. 


C. All diodes 
are 
1N916 
or equivalent. 
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MC3450, MC3452 
QUADRUPLE 
DIFFERENTIAL 
LINE RECEIVERS 


CL 
'''' '0"'''I 


ENABLE~5V 
-~~v-----3V 


I 
I 
I 
I 
0 v 
I 
I 
IpLH --M---+l 
IpHL ~ 
I 
I 
I 
-1- --- 
VOH 
I 
I 


NOTES: 
A. The input pulse is supplied 
by a generator 
having the following 
characteristics: 
PRR .:s 1 MHz. duty cycle:::: 
50%, 
tr 
.:s 6 ns, 


tf 
.:s 6 ns. 


B. CL includes probe and jig capacitance. 
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• 
Similar 
to a Dual Version 
of SN75110A 
line 


Driver 


• 
Improved 
Stability 
Over Supply 
Voltage 
and 


Temperature 
Ranges 


• 
Constant-Current 
Outputs 


• 
High Output 
Impedance 


• 
High Common-Mode 
Output 
Voltage 
Range 


(-3 
V to 10 VI 


• 
Glitch-Free 
Power-Up/Power-Down 


Operation 


• 
TTL Input 
Compatibility 


• 
Common 
Enable Circuit 


• 
Designed 
to be Interchangeable 
with 


Motorola 
MC3453 


description 


The MC3453 
features 
four 
line drivers 
with 
a 


common 
enable input. 
When the enable input is 


high, 
a constant 
output 
current 
is switched 


between 
each 
pair 
of 
output 
terminals 
in 


response 
to 
the 
logic 
level 
at that 
channel's 
input. 
When 
the 
enable 
is 
low, 
all 
channel 


outputs 
are nonconductive 
(transistors 
biased to 


cutoff). 
This 
minimizes 
loading 
in 
party-line 
systems 
where 
a large number 
of drivers 
share 
the same 
line. 


The driver outputs 
have a common-mode 
voltage 


range of - 3 volts to 10 volts, allowing 
common- 


mode 
voltages 
on the 
line 
without 
affecting 


driver 
performance. 


All 
outputs 
should 
be maintained 
within 
the 


recommended 
common-mode 
output 
voltage 


range to ensure that the channels do not interact 
with 
each other. To minimize 
power dissipation, 
all unused 
outputs 
should 
be grounded. 


All inputs 
are diode 
clamped 
and are designed 
to satisfy 
TTL-system 
requirements. 
The inputs 


are tested 
at 2 volts 
for 
high-logic-level 
input 


conditions 
and 0.8 volt for low-logic-level 
input 


conditions. 
These tests guarantee 
400 millivolts 


of 
noise 
margin 
when 
interfaced 
with 
Series 


54/74 
TTL. 


The MC3453 
is characterized 
for operation 
from 


O°C to 70oC. 


MC3453 
QUADRUPLE 
LINE DRIVER WITH 
COMMON 
ENABLE 


D. J. OR N 
DUAL·IN-L1NE 
PACKAGE 


(TOP 
VIEW) 


1A 
1 U16 
VCC+ 


1Y 
2 
15 
4A 


1Z 
3 
14 
4Y 
2Z 
4 
13 
4Z 


2Y 
5 
12 
3Z 


ENABLE 
6 
11 
3Y 


2A 
7 
10 
3A 


GND 
B 
9 
VCC- 


OUTPUT 


LOGIC 
ENABLE 
CURRENT 


INPUT 
INPUT 
2 
Y 


H 
H 
ON 
OFF 


L 
H 
OFF 
ON 


H 
L 
OFF 
OFF 


L 
L 
OFF 
OFF 


L = low logic level 


H = high logic level 


1Y 


1A 
1Z 


2Y 


2A 
22 


3Y 


3A 
3Z 


4Y 


4A 


42 
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MC3453 
QUADRUPLE LINE DRIVER WITH COMMON ENABLE 


OUTPUT 


VCC- 


TEXAS 
• 
INSTRUMENTS 


MC3453 


QUADRUPLE LINE DRIVER WITH COMMON ENABLE 


Supply 
voltage, 
Vcc + (see Note 
1) 
. . . . . . . . . . . . . 
. 
. 
Supply 
voltage, 
VCC - 
...........•...........................•............. 
Input 
voltage 
(any input) 
. 
Output 
voltage 
range 
(any output) 
. . . . . . . . . . . . . . . . .. 
. 
. 
Continuous 
total 
dissipation 
at (or below) 
25°C 
free-air 
temperature 
(see Note 
2): 


D package 
. . . . . . . . 
. . . . . . . . .. 
.. 
950 
mW 
J package. 
. . . . . . . . . . . . . . . . . . 
. . . . . . . . . . . . . . .. 
. . . . . . . . . . . . . . 
1025 
mW 
N package 
. . . . . . . . . . . . . . . . . . . . 
. . . . . . . .. 
1150 
mW 
Operating 
free-air 
temperature 
range 
ooC 
to 70°C 
Storage 
temperature 
range 
- 65°C 
to 
150°C 
Lead temperature 
1,6 mm (1/16 
inch) 
from 
case for 
10 seconds: 
D, N package 
260°C 
Lead temperature 
1,6 mm (1/16 
inch) 
from 
case for 60 seconds: 
J package. 
. . . . . . .. 
300°C 


7V 
-7 V 
5.5 
V 


-5 
V to 12 V 


NOTES: 
1. All voltage values are with 
respect to network 
ground terminal. 


2. For operation above 25°C free-air temperature, 
derate the 0 package to 608 mW at 70°C at the rate of 7.6 mW/oC, derate 
the J package to 656 
mW at 70°C 
at the rate of 8.2 mW/oC. 
and the N package to 736 
mW at 70°C 
at the rate of 9.2 
mW/oC. 
In the J package the MC3453 
is glass mounted. 


MIN 
NOM 
MAX 
UNIT 


Supply 
voltage, 
VCC + 
4.75 
5 
5.25 
V 


Supply 
voltage, 
VCC 
-4.75 
-5 
-5.25 
V 


High-level 
input voltage, 
VIH 
2 
5.5 
V 


Low-level 
input 
voltage, 
VIL 
0 
0.8 
V 
I VOCR+ 
0 
10 
V 
Common-mode 
output voltage range 
I VOCR- 
0 
-3 
V 


Operating 
free-air temperature, 
TA 
0 
70 
°c 


electrical characteristics 
over recommended operating free-air temperature range, Vcc + - 
5.25 V, 
VCC - 
- 
- 5.25 V (unless otherwise 
noted) 


PARAMETER 
TEST CONDITIONS 
MIN 
Typt 
MAX 
UNIT 


VIK 
Input clamp voltage 
II ~ 
-12 
mA 
-0.9 
-1.5 
V 


VCC+ 
~ 5.25 
V, 
VCC 
~ - 5.25 
V 
" 
'5 
10(on) 
On-state output current 
mA 
VCC+ 
= 4.75 
V, 
VCC- 
~ - 
4.75 
V 
6.5 
" 
10(011) 
Off-state output current 
VCC+ 
= 4.75 
V, 
VCC- 
= 
-4.75 
V, 
Vo 
~ 
'0 
V 
100 
pA 


IIH 
High-level 
input 
current 
VI ~ 2.4 V 
40 
pA 


VI ~ 
5.25 
V 
1 
mA 


IlL 
Low-level 
input current 
VI = 0.4 
V 
-1.6 
mA 


Supply 
current 
from 
VCC + 


Enable at 2 V 
33 
50 
ICC+ 
A inputs at 0.4 V 
mA 


Enable at 0.4 
V 
33 
50 


Supply 
current 
from V CC _ 


Enable at 2 V 
-68 
-90 
ICC- 
A inputs at 0.4 V 
Enable at 0.4 
V 
mA 
-31 
-40 


TEXAS 
." 
INSTRUMENTS 


MC3453 
QUADRUPLE 
LINE DRIVER WITH 
COMMON 
ENABLE 


FROM 
TO 
TEST 
PARAMETER 
MIN 
TYP 
MAX 
UNIT 


IINPUT) 
(OUTPUT) 
CONDITIONS 


IpLH 
Propagation 
delay 
time. 
low-to-high-Ievel 
output 
A 
Y or Z 
9 
15 
ns 


IpHL 
Propagation 
delay 
time, 
high-to-Iow·level 
output 
A 
Y or Z 
7 
15 
ns 


Propagation 
delay 
time, 
low-to-high-Ievel 
output 
Enable 
Y or Z 
See Figure 
1 


14 
25 
ns 
IPLH 


IpHL 
Propagation 
delay 
time, 
high-to-low-Ievel 
output 
Enable 
Y or Z 
15 
25 
ns 


A INPUT ~O% 
50% 


1 
I 
1 
1 
j4-- tw 1---.1 
I 
I 
I 
I 


I 
1 


1 
I 
I 
1 
I 
I 
1 
I 
1 
~tpHL 
tpLH -j4-+f 
I· 
. i 


I 
1 
I 
I 
I 
I 


Iw2------+t 
I 
I 


1 
II 


1 


~tPLH 
II 


I 
-:----- 
ov 


~tPHL 
I 
_1 
off 


I 


II 


IPHL---*-+I 


I-1----------------- 
on 


~tPLH 


NOTES: 
A. The pulse generators 
have the following 
characteristics: 
Zo = 50 n, tr 
= tf = 10 ± 5 ns, tw 1 = 200 
ns, PAR ::s 1 MHz, 


Iw2 
= 
1 ~s, PRR '" 
500 
kHz. 
B. CL includes 
probe 
and jig capacitance. 
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MC3486 


QUADRUPLE 
LINE RECEIVER WITH 
3·STATE 
OUTPUT 


• 
Meets EIA Standards RS-422-A and 
RS423-A and Federal Standards 1020 and 
1030 


• 
Operates from Single S·V Supply 


• 
Designed to be Interchangeable with 
Motorola MC3486 


description 


The 
MC3486 
is 
a 
monolithic 
quadruple 


differential line receiver designed to meet the 
specifications of EIA Standards RS-422-A and 
RS-423-A and Federal Standards 1020 and 
1030. The MC3486 offers four independent 
differential-input line receivers that have TTL- 
compatible outputs. The outputs utilize 3-state 
circuitry to provide a high-impedance state at 
any output when the appropriate output enable 
is at a low logic level. 


The 
MC3486 
is 
designed 
for 
optimum 
performance when 
used with 
the MC3487 
quadruple differential line driver. It is supplied in 
a 16-pin packageand operatesfrom a single 5-V 
supply. 


The MC3486 is characterizedfor operation from 
OOCto 70°C. 


D, J OR N PACKAGE 


(TOP VIEW) 


18 
lA 
lY 


1,2EN 
2Y 
2A 
28 


GND 


1 U16 


2 
15 


3 
14 


4 
13 


5 
12 


6 
11 


7 
10 
8 
9 


Vcc 
48 
4A 


4Y 
3,4EN 


3Y 
3A 
38 


DIFFERENTIAL 
INPUTS 
OUTPUT 
ENABLE 


A-B 
V 


VID 
'" 0.2 V 
H 
H 


-0.2 
V < VID 
< 0.2 V 
H 
? 


VID'" 
-0.2 
V 
H 
L 


Irrelevant 
L 
Z 


lA 
(2) 


(3) 


(1) 
IV 


lB 


2A 
(6) 
(51 
(7) 
2V 


2B 


4A 
114) 


4B 
(15) 
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MC3486 
QUADRUPLE 
LINE RECEIVER WITH 
3-STATE 
OUTPUT 


8511 
VCC 


NOM 


absolute 
maximum 
ratings over operating 
free-air temperature 
range (unless otherwise 
noted) 


Supply 
voltage, 
VCC (see Note 
1) . . . . . . . . . . . . . . . . . . . 
. . . . . . . . . . . . . . . . . . . .. 
8 V 
Input voltage, 
A or B inputs. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
± 15 V 
Differential 
input voltage 
(see Note 2) 
....................•............•....... 
± 25 V 


Enable input 
voltage 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
8 V 


Low-level 
output 
current 
. . . . . .. 
50 mA 
Continuous 
total 
power 
dissipation. 
. . . . . . . . . . . . . . . . . . . . . . . . . .. 
See Dissipation 
Rating Table 
Operating 
free-air 
temperature 
range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
ooC to 70°C 
Storage 
temperature 
range 
. . . . . . . . . . . . . . . .. 
- 65°C 
to 
150°C 
Lead temperature 
1,6 mm (1/16 
inch) from 
case for 
10 seconds: 
D or N package. 
. . . . . . .. 
260°C 


Lead temperature 
1,6 mm (1/16 
inch) from 
case for 60 seconds: J package 
300°C 


TA 
:s; 25°C 
DERATING 
FACTOR 
TA 
- 
70°C 
PACKAGE 
POWER RATING 
ABOVE 
TA 
- 
25°C 
POWER RATING 


D 
950 
mW 
7.6 
mW/oC 
608 
mW 


J 
1025 
mW 
8.2 
mW/oC 
656 
mW 


N 
1150 
mW 
9.2 
mW/oC 
736 
mW 


MIN 
NOM 
MAX 
UNIT 


Supply 
voltage, 
VCC 
4.75 
5 
5.25 
V 


Common-mode 
input voltage, 
Vie 
±7 
V 


Differential 
input voltage, 
VID 
±6 
V 


High-level 
enable input voltage, 
VIH 
2 
V 


Low-level 
enable input voltage, 
VIL 
0.8 
V 


Operating 
free-air 
temperature, 
T A 
0 
70 
°c 


TEXAS 
." 
INSTRUMENTS 


MC3486 


QUADRUPLE 
LINE RECEIVER WITH 
3-STATE 
OUTPUT 


electrical 
characteristics 
over recommended 
ranges of common-mode 
input voltage, 
supply voltage, 


and operating 
free-air 
temperature 
(unless otherwise 
noted) 


PARAMETER 
TEST 
CONDITIONS 
MIN 
MAX 
UNIT 


VTH 
Differential-input 
high-threshold 
voltage 
Va = 2.7 V, 
10 = 
-0.4 
mA 
0.2 
V 


VTL 
Differential-input 
low-threshold 
voltage 
Va = 0.5 
V, 
10 ~ 8 mA 
-0.21 
V 


VIK 
Enable-input 
clamp 
voltage 
II = 
-10 
mA 
-1.5 
V 


VOH 
High-level 
output 
voltage 
VID 
~ 0.4 V, 
10 = 
-0.4 
mA, 
2.7 
V 


See Note 
3 and Figure 
1 


VOL 
Low-level 
output 
voltage 
VID 
~ 
-0.4 
V, 
10 = 8 mA, 
0.5 
V 


See Note 
3 and Figure 
1 


VIL = 0.8 
V, 
VIO = 
-3 
V, 
Va 
~ 2.7 V 
40 


IOZ 
High-impadance-state 
output 
current 
VIL = 0.8 
V, 
VIO = 3 V, 
Va 
= 0.5 
V 
-40 
pA 


VI ~ -10 
V 
-3.25 


Vcc 
= 0 V or 5.25 
V, 
VI ~ -3 
V 
-1.5 


liB 
Differential-input 
bias current 
mA 


Other inputs at 0 V 
VI = 3V 
1.5 


VI = 
10 V 
3.25 


High-level 
enable 
input 
current 
VI = 5.25 
V 
100 


IIH 
VI = 2.7 V 
20 
pA 


IlL 
Low-level 
enable 
input current 
VI = 0.5 
V 
-100 
pA 


105 
Short-circuit 
output 
current 
VIO = 3 V, 
Va = 0, 
See Note 
4 
-15 
-100 
mA 


ICC 
Supply 
current 
VIL = 0 
85 
mA 


tThe 
algebraic 
convention, 
in which the least positive (most negative) 
limit is designated 
as minimum, 
is used in this data sheet for threshold 


voltages 
only. 


NOTES: 
3. 
Refer 10 EIA Standards 
RS-422-A 
and RS-423-A 
for exact 
conditions. 
4. 
Only one output 
at a time 
should 
be shorted. 


PARAMETER 
TEST 
CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


tpHL 
Propagation 
delay 
time, 
high-to-Iow-Ievel 
output 
CL ~ 
15 pF, See Figure 2 
28 
35 
ns 


tpLH 
Propagation 
delay 
time, 
low-to-high-Ievel 
output 
27 
30 
ns 


1PZH 
Output 
enable 
time 
to high level 
13 
30 
ns 


tPZL 
Output 
enable 
time to low 
level 


CL 
15 pF, See Figure 3 
20 
30 
ns 


Output 
disable 
time 
from 
high level 
= 
tpHZ 
26 
35 
ns 


tPLZ 
Output 
disable 
time 
from 
low 
level 
27 
35 
ns 


TEXAS + 
INSTRUMENlS 


MC3486 
QUADRUPLE LINE RECEIVER WITH 3·STATE OUTPUT 


1.5 V 
I 
I 
ov 


-+!tPHLr-- 
-1- -VOH 
I 


1.3 V 


NOTES: 
A. The input pulse is supplied 
by a generator 
having the following 
characteristics: 
PRR ::s 1 MHz, duty cycle 
::= 50%, 
tr ::s 6 n5, 


tf ::s 6 ns. 
8. 
CL includes 
probe and stray 
capacitance. 
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MC3486 
QUADRUPLE 
LINE RECEIVER 
WITH 
3-STATE 
OUTPUT 


- - ---, 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
L 
J 


-1.5 
V 
1.5V--O 


tpZH 
'L£ 


3V 
SW1 TO 1.5 V 
INPUT 
-' 
-1.5 
V 
SW2 OPEN 
I 
SW3 CLOSED 
+--OV 


tpZH --+t 
14- 
I 


~ 


VOH 


OUTPUT 
- 
-1.5 
V 
---Ov 


tpHZ 
3V 


~ 


SW1T01.5V 
INPUT 
1.5 V 
SW2 CLOSED 


I 
SW3 CLOSED 


I 
--OV 


tPHZ--.j 
14-- 


J 


~ 


I 
. 
VOH 


OUTPUT 
0.5 V__ 
f 
__-1.3V 


SW2 


0-5 
V 


CL-15pF 
*' (See Note 81 


tpZL 


IN:U:~ 
~15V 


~~ 
~- 
SW1 TO -1.5 
V 


--1-0 
V 
SW2 CLOSED 


tpZL ---.l 
I+- 
SW3 OPEN 


r--\!---4.5V 


OUTPUT 
-./ 
"C 1.5 V 


VOL 


tpLZ 


3V~3V 
SW1TO-1.5V 
INPUT 
1.5 V 
SW2 CLOSED 


I' 
SW3 CLOSED 
-OV 


I 
tpLZ --.t 
14-- 
I 
~--1.3V 


OUTPUT 
~0.5 
V 
""- 


VOL 


NOTES: 
A. 
The input pulse is supplied 
by a generator 
having the following 
characteristics: 
PRR :5 1 MHz, 
duty cycle = 50%. 
tr 
:5 6 ns. 


tf 
:5 6 ns. 


8. CL includes 
probe and stray 
capacitance. 
C. All diodes 
are 1N916 
or equivalent. 


TEXAS 
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MC3487 
QUADRUPLE 
DIFFERENTIAL 
LINE DRIVER 
WITH 
3·ST A TE OUTPUTS 
02578. 
MAY 198o-REVISED 
SEPTEM8ER1986 


• 
Meets 
EIA Standard 
RS-422-A 
and Federal 


Standard 
1020 


• 
3-State. 
TTL-Compatible 
Outputs 


• 
Fast Transition 
Times 


D. J. OR N PACKAGE 


(TOP 
VIEW) 


• 
High-Impedance 
Inputs 


• 
Single 
5-V Supply 


• 
Power-Up 
and Power-Down 
Protection 


• 
Designed 
to Be Interchangeable 
with 
Motorola 
MC3487 


lA 
1 U16 
VCC 


lY 
2 
15 
4A 
lZ 
3 
14 
4Y 


1.2EN 
4 
13 
4Z 
2Z 
5 
12 
3,4EN 
2Y 
6 
11 
3Z 
2A 
7 
10 
3Y 


GND 
8 
9 
3A 


description 


The MC3487 
offers 
four 
independent 
differential 
line drivers 
designed 
to meet the specifications 
of EIA 


Standard 
RS-422-A 
and Federal Standard 
1020. 
Each driver has a TTL-compatible 
input buffered 
to reduce 
current 
and minimize 
loading. 


The driver outputs 
utilize 3-state 
circuitry 
to provide high-impedance 
states at any pair of differential 
outputs 
when 
the appropriate 
output 
enable is at a low 
logic level. 
Internal 
circuitry 
is provided 
to ensure 
a high- 


impedance 
state 
at the differential 
outputs 
during 
power-up 
and power-down 
transition 
times. 
provided 


the output 
enable 
is low. 
The outputs 
are capable 
of source 
or sink currents 
of 48 mA. 


The MC3487 
is designed 
for optimum 
performance 
when 
used with 
the MC3486 
quadruple 
line receiver. 


It is supplied 
in a 16-pin 
dual-in-line 
package 
and operates 
from 
a single 
5-V supply. 


The MC3487 
is characterized 
for operation 
from 
OOC to 70°C. 


(Z) 
lV 


(3) 
12 


(61 
ZV 


(5) 
22 


(101 3V 


(11) 32 


(14) 
4V 


(13) 42 
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MC3487 
QUADRUPLE DIFFERENTIAL LINE DRIVER 
WITH 3·STATE OUTPUTS 


OUTPUT 


ENABLE 


H 


H 


L 


OUTPUTS 
Y 
Z 


Hlgh'lm~edance I Hlgh,lm:edance 


9nNOM 


OUTPUT 


absolute maximum 
ratings over operating free-air temperature 
range (unless otherwise 
noted) 


Supply 
voltage, 
VCC (see Note 
1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
8 V 
Input 
voltage. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
5.5 V 
Continuous 
total 
power 
dissipation. 
. . . . . . . . . . . . . . . . . . . . . . . . . .. 
See Dissipation 
Rating 
Table 
Operating 
free-air 
temperature 
range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
O°C to 70°C 
Storage 
temperature 
range 
- 65°C 
to 
150°C 
Lead temperature 
1,6 mm (1/16 
inch) from 
case for 60 seconds: 
J package. 
. . . . . . . . . . .. 
300°C 
Lead temperature 
1,6 mm (1/16 
inch) from 
case for 
10 seconds: 
D and N. packages. 
. . . . .. 
260°C 


TA:5 
25°C 
DERATING 
FACTOR 
TA 
- 
70°C 
PACKAGE 
POWER RATING 
ABOVE 
TA 
- 
25°C 
POWER RATING 
0 
950 
mW 
7.6 
mW/oC 
608 
mW 


J 
1025 
mW 
8.2 
mW/oC 
656 
mW 


N 
1150 
mW 
9.2 
mW/oC 
736 
mW 


MIN 
NOM 
MAX 
UNIT 


Supply 
voltage, 
VCC 
4.75 
5 
5.25 
V 


High-level 
input 
voltage, 
VIH 
2 
V 


Low-level 
input 
voltage, 
VIL 
0.8 
V 


Operating 
free·air 
temperature. 
T A 
0 
70 
°c 


TEXAS 
." 
INSTRUMENTS 


MC3487 


OUDRUPlE 
DIFFERENTIAL 
LINE DRIVER 


WITH 
3-STATE 
OUTPUTS 


electrical 
characteristics 
over recommended 
ranges of supply voltage and operating 
free-air temperature 
(unless 
otherwise 
noted) 


PARAMETER 
TEST CONDITIONS 
MIN 
MAX 
UNIT 


VIK 
Input 
clamp 
voltage 
II ~ 
-18 
mA 
-1.5 
V 


VOH 
High~level output 
voltage 
VIL 
- 
0.8 
V, 
VIH 
- 
2 V, 
10H - 
-20 
mA 
2.5 
V 


VOL 
Low~level output voltage 
VIL = 0.8 
V, 
VIH 
= 2 V, 
10L ~ 48 mA 
0,5 
V 


IVool 
Differential 
output 
voltage 
RL ~ 
100 n, 
See Figure 
1 
2 
V 


L1IVool 


Change 
in magnitude 
of 
RL ~ 
100 n, 
See Figure 
1 
±0.4 
V 
differential 
output 
voltage t 


VOC 
Common-mode 
output 
voltaget 
RL = 100 n, 
See Figure 
1 
3 
V 


L1IVocl 


Change 
in magnitude 
of 
RL = 100 n, 
See Figure 
1 
±0.4 
V 
common-mode 
output 
voltage t 


Vo 
- 
6V 
100 
10 
Output 
current 
with 
power off 
VCC 
~ 0 
Vo 
= 
-0.25 
V 
-100 
~A 


High-impedance-state 
Output 
enables 
Vo 
- 
2.7V 
100 
10Z 
output 
current 
at 0.8 
V 
Vo 
~ 0.5 
V 
-100 


II 
Input current at maximum 
VI ~ 5.5 V 
100 
~A 
input voltage 


IIH 
High-level 
input 
current 
VI ~ 2.7 V 
50 
~A 


IlL 
Low·level 
input current 
VI = 0.5 
V 
-400 
~A 


105 
Short-circuit 
output 
current § 
VI 
- 
2 V 
-40 
-140 
mA 


Outputs 
disabled 
105 
ICC 
Supply current 
(all drivers) 
mA 
Outputs 
enabled, 
No load 
85 


1L1IVooland 
L1jVocl 
are the changes 
in magnitude 
of VOO and VOC, 
respectively, 
that 
occur 
when 
the input 
is changed 
from 
a high 
level to a low level. 
;In EIA Standard RS-422-A, Vae, which is the average of the two output voltages with respect to ground, is called output offset voltage, Vas. 
§Only one output 
at a time should be shorted and duration 
of the short·circuit 
should not exceed one second. 


PARAMETER 
TEST CONDITION 
MIN 
MAX 
UNIT 


tpLH 
Propagation 
delay time, 
low·to-high-Ievel 
output 
20 
ns 


tpHL 
Propagation 
delay time, 
high-to-Iow-Ievel 
output 
CL = 15 pF, 
See Figure 
2 
20 
ns 


Skew 
6 
ns 


tTO 
Differential-output 
transition 
time 
CL = 15 pF, 
See Figure 3 
20 
ns 


tpZH 
Output 
enable time to high level 
30 
ns 


tpZL 
Output 
enable time to low level 
30 
ns 


tpHZ 
Output 
disable time from high level 
CL = 50 pF, 
See Figure 4 
25 
ns 


tPLZ 
Output 
disable time from low level 
30 
ns 


TEXAS -I!} 
INSTRUMENTS 


MC3487 
QUADRUPLE DIFFERENTIAL LINE DRIVER 
WITH 3·STATE OUTPUTS 


INPUT-A,.5V 


I.'PLH-! 
I 
I 
I 
I 
I 
I 
I Sk.w~ 
I Sk.w-j-! 


~'PHL -1 
.•... 
'PLH-.j 


I 
,~VOH 


\_,._5_V 
,_.5_V_T 
-VOL 


VOLTAGE WAVEFORM 


I 
I 


: CL ='5 
pF 


INPUT 
r-\---3V 
-./ 
'---0 V 


OUTPUT 
'TO-- 
••... 
- 
-'TO 
I 
I 
I 
I 


~ 


90% 
I 
OUTPUT 
I 
I 
'0% 


r-----' 
I 
I 


I 
I 
Oar 3V 
I 
I 
I 


GENERATOR 
L 
J 


(Se. No'. AI 
50 n 


5V 
swJzoon 


OUTPUT 
:-:\.- 
ENABLE 
'.5 V, 


INPUT 
1-'----0 
V 


'PHZ-.o ~ 
V 


~5V 
OH 


OUTPUT 
l 
. 
~~ ~:~= 


I 
-1.5V 


'PLZ-tot 
~ 
-1.5 V 


OUTPUT 
~1 
SW, c1osod 
--.I~ 
SW2 
closed 
VOL 


OUTPUT 
ENABLE 
INPUT 


lswz 


~3V 
ovJ"~' 
'PZL=-l 
~ 
-r'S.., .5 V !!!' closed 


~ 
~20pen 


I 
VOL 
'PZH~ 
~ 
VOH 


I 
~'opon 


~ 
1.-' v SW2 closed 


NOTES: 
A. The input pulse is supplied by a generator 
having the following 
characteristics: 
tr .s 5 ns, tf 
S 
5 ns, PRR 
.:S 1 MHz, 
duty 
cycle = 50%, Zo = 50 n. 
B. CL includes probe and stray capacitance. 
C. All diodes are' 
N91 6 or , N3064. 


TEXAS '1!1 
INSTRUMENTS 


• 
Four Independent Receivers with Common 
Enable Input 


• 
High Input Sensitivity ... 
25 mV Max 


• 
High Input Impedance 


• 
MC3550 has Three-State Outputs 


• 
MC3552 has Open-Collector Outputs 


• 
Glitch-Free Power-Up/Power-Down 
Operation 


• 
Military-Temperature-Range Versions of 
MC3450 and MC3452 


description 


The 
MC3550 
and 
MC3552 
are quadruple 


differential line receivers designed for use in 
balanced 
and 
unbalanced 
digital 
data 


transmission. The two devices are the same 
except that the MC3550 hasthree-state outputs 
whereas 
the 
MC3552 
has open-collector 


outputs, which permit the wire-AND function 
with 
similar output devices. Three-state and 


open-collector outputs permit direct connection 
to a bus-organized system. 


The MC3550 and MC3552 are designed for 
optimum performancewhen usedwith either the 
MC3553 
quadruple differential 
line driver or 


SN55109A, 
SN55110A, 
and SN55112 
dual 


differential drivers. 


The MC3550 and MC3552 are characterizedfor 
operation over the full military temperature range 
of -55°C 
to 125°C. 


MC3550, MC3552 


QUADRUPLE DIFFERENTIAL LINE RECEIVERS 


J PACKAGE 


(TOP VIEW) 


18 
1 U16 ] 
VCC + 


1A 
2 
15 
48 
1Y 
3 
14 
4A 
EN 
4 
13 
4Y 
2Y 
5 
12 
VCC- 


2A 
6 
11 
3Y 
28 
7 
10 
3A 
GND 
8 
9 
38 


1Y 
4 


EN 
5 


NC 
6 
2Y 
7 


2A 
8 


FK PACKAGE 


(TOP 
VIEW) 


+ 
U 
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U 
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<T 
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18 


17 


16 


15 


14 


DIFFERENTIAL 
INPUTS 
ENABLE 
OUTPUT 


A-B 
EN 
Y 


VID'" 
25 
mV 
L 
H 


- 25 
mV < VID < 25 
mV 
L 
? 


VIO 
'" 
25 
mV 
L 
L 


X 
H 
Z 
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MC3550, MC3552 
QUADRUPLE DIFFERENTIAL LINE RECEIVERS 


MC3552 


EN 


lA 
131 
lY 


18 


2A 
IS} 
2Y 


28 


3A 
1111 
3Y 


38 


4A 
1131 
4Y 


48 


EN 


lA 
131 lY 


18 


2A 
151 
2Y 


28 


3A 
Ill} 
3Y 


38 


4A 
1131 
4Y 


48 


logic diagram 
(positive 
logic) 


EN 


lA 
121 
131 


18 
III 
lY 


2A 
161 
151 
171 
2Y 
28 


3A 
1101 
1111 
191 
3Y 
38 


4A 
1141 
(131 
1151 
4Y 
48 


TEXAS 
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INSTRUMENTS 


MC3550, MC3552 


QUADRUPLE DIFFERENTIAL LINE RECEIVERS 


vcc 


140 \I 
NOM 


absolute 
maximum 
ratings over operating 
free-air temperature 
range (unless otherwise 
noted) 


Supply 
voltage, 
VCC + (see Note 
1) 
7 V 
Supply 
voltage, 
VCC _ 
.......................•............................. 
- 7 V 
Differential 
input 
voltage 
(see Note 
2) 
............•...........•............••... 
± 6 V 
Common-mode 
input 
voltage 
(see Note 3) 
± 5 V 
Enable input 
voltage. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
5.5 V 
Continuous 
total 
dissipation 
at (or below) 
25°C 
free-air 
temperature 
(see Note 4) . . . . . .. 
1375 
mW 
Operating 
free-air 
temperature 
range 
- 55°C 
to 
125°C 
Storage 
temperature 
range 
- 65°C 
to 
150°C 
Case temperature 
for 60 seconds: 
FK package 
260°C 
Lead temperature 
1,6 mm (1/16 
inch) 
from 
case for 60 seconds: 
J package 
300°C 


NOTES: 
1. All voltage 
values, 
except differential 
input voltage, 
are with 
respect to network 
ground terminal. 


2. Differential 
input voltage 
is measured at the noninverting 
input with 
respect to the corresponding 
inverting 
input. 


3. 
Common~mode 
input voltage 
is the average of the voltages 
at the A and B inputs. 


4. For operation above 25°C free-air temperature. derate to 275 mW at 125°C at the rate of 11.0 mW/oC. 


TEXAS 
"./} 
INSTRUMENTS 


MC3550, MC3552 
QUADRUPLE DIFFERENTIAL LINE RECEIVERS 


MIN 
NOM 
MAX 
UNIT 


TA 
~ 
25°C 
4.5 
5 
5.5 
Supply 
voltage, 
VCC + 
V 


TA < 25°C 
4.75 
5 
5.5 


TA 
~ 
25°C 
-4.5 
-5 
-5.5 
Supply 
voltage, 
VCC- 
V 


TA < 25°C 
-4.75 
-5 
-5.5 


High~level enable input voltage, 
VIH 
2 
V 


Low-level 
enable 
input 
voltage, 
VIL 
0.8 
V 


Low-level 
output 
current, 
tOL 
-16 
mA 


Differential 
input voltage, 
VIO Isee Note 5) 
- 51 
5 
V 


Common-mode 
input 
voltage, 
Vie 
(see Note 5) 
-31 
3 
V 


Input voltage 
range. any differential 
input to ground 
- 51 
3 
V 


Operating 
free-air 
temperature, 
TA 
-55 
125 
°C 


t The algebraic 
convention. 
in which 
the less positive 
(more negative) 
limit is designated 
minimum, 
is used in this data sheet for common- 
mode input voltage. 


NOTE 5: 
The recommended 
combinations 
of input voltages 
fall within 
the shaded area of Figure 1. 


>I., 
Cl 
l!! 
~ 
0 


'tlc: 
::l -1 
e 
Cl 
£ -2 


<l: 
; -3 
c. 
.5 


-5 
-5 
-4 
-3 
-2 
-1 
0 
1 
2 
3 


Input B to Ground 
Voltage-V 
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MC3550, MC3552 


QUADRUPLE DIFFERENTIAL LINE RECEIVERS 


electrical 
characteristics 
over recommended 
operating 
free-air temperature 
range, Vcc ± - 
MAX 
(unless otherwise 
noted) 


TEST CONDITIONSt 
MC3550 
MC3552 
PARAMETER 
UNIT 
MIN 
TYP* 
MAX 
MIN 
TYP* 
MAX 


A inputs 
VID 
- 
-2 
V 
30 
75 
30 
75 


High-level 
B inputs 
VID ~ -2 
V 
30 
75 
30 
75 
~A 


IIH 
input 
current 
VIH = 2.4 
V 
40 
40 
~A 
EN 
VIH = VCC + MAX 
1 
1 
mA 


A inputs 
VID = 2 V 
-10 
-10 
Low-level 
~A 


IlL 
B inputs 
VID 
~ 2 V 
-10 
-10 
input 
current 


EN 
V,L = 0.4 
V 
-1.6 
-1.6 
mA 


High-level 
output 
VCC± 
= MIN, 
VID = 25 mV, 


VDH 
EN at 0.8 
V, 
10H = 
-400 
~A, 
2.4 
V 
voltage 


VIC = 
-3Vt03V 


10H 
High-level 
output 
VCC± 
~ MIN, 
VOH = VCC+MAX 
250 
~A 
current 


Low-level 
output 
VCC± 
~ 
MIN, 
VID = 
-25 
mV, 


VOL 
EN at 0.8 
V, 
10L ~ 
16 mA, 
0.5 
0.5 
V 
voltage 


VIC 
~ 
-3 
V to 3 V 


High-impedance-state 
Vo 
= 2.4 
V 
40 
10Z 
output 
current 
Vo 
= 0.4 
V 
-40 
~A 


Short-circuit 
VID 
- 
25 mV, 
Vo 
- 
0, 
10S 
output 
current § 
EN at 0.8 
V 


-18 
-70 
mA 


ICCH+ 
Supply current from 
mA 
V CC +, 
outputs 
high 
A inputs 
at GND, 
B inputs 
at 3 V, 
60 
60 


SupplV current 
from 
EN at 3 V 
ICCH- 
-30 
-30 
mA 


VCC -, 
outputs 
high 


tFor 
conditions 
shown 
as MIN or MAX, 
use the appropriate 
value 
specified 
under 
recommended 
operating 
conditions. 


* All typical 
values 
are at VCC+ 
= 5 V, VCC- 
~ 
-5 
V, TA 
~ 25°C. 


§ Not more than 
one output 
should 
be shorted 
at a time. 


PARAMETER 
FROM 
TO 
MC3550 
MC3552 
TEST CONDITIONS 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYPl 
MAX 
MIN 
TYP' 
MAX 


tpLH 
A and B 
Y 
CL 
50 pF, See Figure 
2 
17 
25 


CL 
15 pF, See Figure 
2 
19 
25 
ns 


tpHL 
A and B 
Y 
CL - 
50 pF, See Figure 
2 
17 
25 


CL - 
15 pF, See Figure 
2 
19 
25 
ns 


tpZH 
EN 
Y 
21 


tpZL 
EN 
Y 
CL = 50 pF, See Figure 
2 
27 
ns 


tpHZ 
EN 
Y 
18 


tpLZ 
EN 
Y 
CL = 
15 pF, See Figure 
3 
29 
ns 


tPLH 
EN 
Y 
CL 
15 pF, See Figure 4 
25 
ns 


tPHL 
EN 
Y 
CL - 
15 pF, See Fi9ure 
4 
25 
ns 


TEXAS 
• 
INSTRUMENTS 


MC3550, MC3552 
QUADRUPLE DIFFERENTIAL LINE RECEIVERS 


FOR 
MC3450 
(SEE NOTE 
CI 


NOTES: 
A. The input pulse is supplied 
by a generator 
having the following 
characteristics: 
PRR s 
1 MHz, duty cycle 
s 
50%. 
tr 
:5 6 n5, 


tf s 6 ns. 
B. CL includes 
probe and jig capacitance. 
C. All diodes 
are 1N916 
or equivalent. 


I 
I 
0 V 


I 
'PH l--l+--+l 
I-1--- - 
VOH 
I 
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MC3550, MC3552 


QUADRUPLE DIFFERENTIAL LINE RECEIVERS 


A 
B 
51 
52 


IPZH 
100 mV 
GNO 
Open 
Closed 


IPZL 
GNO 
100 mV 
Closed 
Open 


IpHZ 
1 0 mV 
NO 
losed 
Closed 


IpLZ 
GNO 
100 mV 
Closed 
Closed 


~----- 
3V 


ENABLE t~~" 


IPHZ -+l If- 


OUTPU~-~~~O~~ 
VOH 


I 
~=1.5V 


\~:---- 


I 
IPZH -k--+I 
I ~----VOH 


OUTPUT 
Jf_'~~~ 
__ 


CL 
'''' '0" "I 


ENABLE 
\1~: 
- 
--- 


I 


IPZL --It-+j 


0"""' 
,\,-,~--- 


.~ 
~3V 


ENAB~ 
0 V 


I 
IpLZ -l+-+I 


.T 
..~=1.5V 


OUTPU~:~~ 
~~_ 
VOL 


NOTES: 
A. 
The input pulse is supplied 
by a generator 
having the following 
characteristics: 
PRR :::; 1 MHz, 
duty cycle 
= 50%, 
tr 
~ 
6 ns, 


tf 
:s: 6 ns. 


B. CL includes 
probe 
and jig capacitance. 
C. 
All diodes 
are 
1N916 
or equivalent. 


TEXAS 
• 
INSTRUMENTS 


MC3550, 
MC3552 
QUADRUPLE 
DIFFERENTIAL 
LINE RECEIVERS 


Cl 
'''' '0"'''I 


ENABLEr-£s V 
-~~V-----3V 


I 
I 
I 
I 
0 v 
I 
I 
IplH---i4--+l 
IpHl~ 
I 
I 
I 
-j- 
--- 
VOH 
I 
I 


NOTES: 
A. The input pulse is supplied 
by a generator 
having the following 
characteristics: 
PAR s 
, MHz, duty cycle 
:s: 50%, 
tr S 6 ns, 


If 
:s 6 ns. 


B. CL includes 
probe and jig capacitance. 
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MC3553 


QUADRUPLE LINE DRIVER WITH COMMON ENABLE 


• 
Similar 
to a Dual Version 
of SN55110A 
Line 


Driver 


• 
Improved 
Stability 
Over Supply 
Voltage 
and 


Temperature 
Ranges 


• 
Constant-Current 
Outputs 


• 
High Output 
Impedance 
_ 


• 
High Common-Mode 
Output 
Voltage 
Range 


(-3 
V to 10 VI 


• 
Glitch-Free 
Power-Up/Power-Down 


Operation 


• 
TTL Input 
Compatibility 


• 
Common 
Enable Circuit 


• 
Military-Temperature-Range 
Version 
of 
MC3453 


description 


The MC3553 
features 
four 
line drivers 
with 
a 
common 
enable input. 
When the enable input is 
high, 
a constant 
output 
current 
is switched 


between 
each 
pair 
of 
output 
terminals 
in 
response 
to 
the 
logic 
level 
at that 
channel's 
input. 
When 
the 
enable 
is 
low, 
all 
channel 


outputs 
are nonconductive 
(transistors 
biased to 


cutoff). 
This feature 
minimizes 
loading 
in party- 
line systems 
where 
a large number 
of drivers 
share the same line. 


The driver outputs 
have a common-mode 
voltage 
range of - 3 V to 10 V, allowing 
common-mode 
voltages 
on the 
line 
without 
affecting 
driver 
performance. 


All 
outputs 
should 
be maintained 
within 
the 
recommended 
common-mode 
output 
voltage 


range to ensure that the channels do not interact 
with 
each other. To minimize 
power dissipation, 


all unused 
outputs 
should 
be grounded. 


All inputs 
are diode clamped 
and are designed 


to satisfy 
TTL-system 
requirements. 
The inputs 
are 
tested 
at 
2 V 
for 
high-logic-level 
input 
conditions 
and 0.8 V for 
low-logic-level 
input 
conditions. 
These 
tests 
guarantee 
400 
mV of 
noise 
margin 
when 
interfaced 
with 
Series 54 
TTL. 


The MC3553 
is characterized 
for operation 
over 
the full military 
temperature 
range of - 55 °C to 


125°C. 
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MC3553 
QUADRUPLE LINE DRIVER WITH COMMON ENABLE 


1Y 
1A 
12 


2Y 
2A 
22 


3Y 
3A 
32 


4Y 
4A 
42 


OUTPUT 


VCC- 


TEXAS 
• 
INSTRUMENTS 


MC3553 


QUADRUPLE LINE DRIVER WITH COMMON ENABLE 


absolute 
maximum 
ratings over operating 
free-air temperature 
range (unless otherwise 
noted) 


Supply voltage. Vcc + (see Note 1) 
. . .. 
7 V 


Supply voltage. VCC _ 
- 7 V 
Input voltage (any input) 
5.5 V 


Output voltage range (any output) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
- 5 V to 12 V 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2) . . . . . .. 
1375 mW 
Operating free-air temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
- 55°C to 125°C 
Storage temperature range 
- 65°C to 150°C 
Case temperature for 60 seconds: FK package 
260°C 
Lead temperature 1.6 mm (1/16 inch) from case for 60 seconds: J package. . . . . . . . . . . .. 
300°C 


NOTES: 
1. All voltage 
values afe with 
respect to network 
ground terminal. 


2. For operation above 25°C 
free-air temperature, 
derate to 275 mW at 125°C at the rate of 11.0 mW/oC. 


MIN 
NOM 
MAX 
UNIT 


Supply voltage. 
VCC + 
TA 
'" 
25°C 
4.5 
5 
5.5 


TA < 25°C 


V 


4.75 
5 
5.5 


Supply 
voltage. 
VCC- 
TA 
'" 
25°C 
-4.5 
-5 
-5.5 


TA < 25°C 


V 
-4.75 
-5 
-5.5 


High-level 
input voltage. 
VIH 
2 
5.5 
V 


Low-level 
input voltage, 
VIL 
0 
0.8 
V 


Common-mode 
output 
voltage 
range 
I VOCR+ 
0 
10 
V 


I VOCR- 
0 
-3 
v 


Operating 
free-air 
temperature, 
TA 
-55 
125 
·C 


electrical 
characteristics 
over recommended 
operating 
free-air temperature 
range, Vcc + 
VCC - 
- 
- MAX 
(unless otherwise 
noted) 


PARAMETER 
TEST CONDITIONS t 
MIN 
Typt 
MAX 
UNIT 


VIK 
Input clamp voltage 
11= 
-12 
mA 
-O.g 
-1.5 
V 


1010n) 
On-state output current 
VCC+ 
= MAX. 
VCC- 
~ MAX 
11 
15 


VCC+ 
= MIN. 
VCC 
= MIN 
mA 
6.5 
11 


1010fli 
Off-state 
output 
current 
VCC+ 
= MIN. 
VCC 
= MIN. 
Vo 
= 
10 V 
100 
~A 


IIH 
High-level 
input current 
VI = 2.4 V 
40 
~A 


VI = VCC+ 
MAX 
1 
mA 


IlL 
Low-level 
input current 
VI = 0.4 
V 
-1.6 
mA 


ICC+ 
Supply current 
Irom 
VCC + 
A inputs 
at 0.4 
V 
Enable at 2 V 
33 
50 


Enable at 0.4 V 
33 
50 
mA 


ICC- 
Supply current 
from VCC- 
A inputs 
at 0.4 
V 


Enable at 2 V 
-68 
-gO 


Enable at 0.4 
V 
mA 
31 
40 


tFor 
conditions 
shown 
as MIN or MAX, 
use the appropriate 
value specified 
under Recommended 
Operating 
Conditions. 


tAli 
typical 
values are at VCC+ 
~ 5 V. VCC- 
= 
-5 
V. and TA 
= 25°C. 


TEXAS '1!1 
INSTRUMENTS 


MC3553 
QUADRUPLE 
LINE DRIVER WITH 
COMMON 
ENABLE 


FROM 
TO 
TEST 
PARAMETER 
MIN 
TYP 
MAX 
UNIT 
(lNPUTI 
(OUTPUT) 
CONDITIONS 


tpLH 
Propagation 
delay time, low-to-high-Ievel 
output 
A 
Y or Z 
9 
15 
ns 


tpHL 
Propagation 
delay time, 
high-to· low-level 
output 
A 
Y or Z 
7 
15 
ns 


tPLH 
Propagation 
delay time, low-to-high-Ievel 
output 
Enable 
Y or Z 
See Figure 
1 
14 
25 
ns 


tpHL 
Propagation 
delay time, 
high-to-Iow-Ievel 
output 
Enable 
Y or Z 
15 
25 
ns 


A INPUT ~o% 
50% 


I 
I 
I 
I 
I+-tw1-.1 
I 
I 
I 
I 
I 
I 


I 
I 


1 
I 


I 
I 
I 
I 


I 
_tPHL 


tpLH~ 
I··j 
I 
I 
I 
I 


I 
I 
I 
I 
I 
I 


I 
I 
I 
I 
I 
I 


tw2~ 
I 
I 


I 


OUTPUT 2 
I 
I 
I 
I 
I 


tPHL-*-+l 


50% 
50% 
I 
I 
I 
_1 _____ 
OV 
I 
I 
I 
~tPHL 
k---tf- tPlH 
I 
I 
-1--- 
off 


I 
I 


50% 
50% 


NOTES: 
A. The pulse generators 
have the following 
characteristics: 
Zo 
= 50 O. tr = tf 
= 10 ± 5 n5, twl 
:s 200 
ns, PAR 
:s , MHz, 
tw2 
" 
1 ~s, PRR " 
500 
kHz. 


B. CL includes 
probe and jig capacitance. 


TEXAS 
.• 
INSTRUMENTS 


N8T26 


QUADRUPLE 
BUS TRANSCEIVER 


WITH 
3-STATE 
OUTPUTS 


02462, 
MAY 1978-REVISED 
SEPTEMBER1986 


• 
P-N-P Inputs 
for Minimal 
Input 
Loading 
/200 
p.A Maximum) 


• 
High-Speed 
Schottky 
Circuitry 


• 
3-State 
Outputs 
for Driver 
and Receiver 


• 
Party-Line 
(Data-Bus) 
Operation 


• 
Single 
5·V Supply 


• 
Designed 
to Be Interchangeable 
with 


Signetics 
N8T26, 
also Called 8T26 


D, J, OR N PACKAGE 


(TOP VIEW) 


RE 
1 U,6 
VCC 


1R 
2 
15 
OE 


18 
3 
14 
4R 


10 
4 
13 
48 
2R 
5 
12 
40 
28 
6 
11 
3R 
20 
7 
10 
38 


GNO 
8 
9 
30 


description 


The N8T26 
is a quadruple 
transceiver 
utilizing 
Schottky-diode-c1amped 
transistors, 
Both 
the 


driver 
and receiver 
have 3-state 
outputs, 
With 


p-n-p 
inputs, 
the input 
loading 
is reduced 
to a 


maximum 
input current 
of 200 p.A. This device 


is capable 
of 
high 
switching 
rates 
into 
high- 
capacitance 
loads 
and are suitable 
for 
driving 
long bus lines. 


The N8T26 
is characterized 
for operation 
from 


ooe to 70oe. 


10 
(3) lB 


lR 
20 
(6) 
2B 
2R 
3D 
(10)3B 
3R 


40 
(13)4B 
4R 


INPUT 
OUTPUT 


DE 
D 
B 


H 
L 
H 


H 
H 
L 


L 
X 
Z 


INPUT 
OUTPUT 


RE 
B 
R 


L 
L 
H 


L 
H 
L 


H 
X 
Z 


(2) 
lR 
(3) lB 


IS) 
2R 
(6) 
2B 


3R 
3B 


4R 
4B 


H ~ high level 
L = low 
level 


X = irrelevant 
Z = high impedance 


PRODUCTION 
DATA documents 
contain 
information 


current as of publication date. Products conform to 
specifications 
per the terms of Texas Instruments 


~~~~~:~~i~8{::1~1e 
~~:~~~ti~; 
:ljO~:::~:t:r~~S 
not 
TEXAS -I.!} 
INSTRUMENTS 


N8T26 
QUADRUPLE 
BUS TRANSCEIVER 
WITH 
3-STATE 
OUTPUTS 


absolute maximum 
ratings over operating free-air temperature 
range (unless otherwise 
noted) 


Supply 
voltage, vcc 
(see Note 
1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
7 V 
Input voltage. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . .. 
5.5 V 


Continuous 
total 
power 
dissipation. 
. . . . . . . . . . . . . . . . . . . . . . . . . .. 
See Dissipation 
Rating 
Table 
Operating 
free-air 
temperature 
range. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
ooC 
to 70°C 
Storage 
temperature 
range 
- 65°C 
to 
150°C 


Lead temperature 
1,6 mm (1/16 
inch) from 
case for 60 seconds: 
J package 
300°C 
Lead temperature 
1,6 mm (1/16 
inch) from 
case for 
10 seconds: 
D or N package 
260°C 


TA 
- 
25°C 
DERATING 
FACTOR 
TA 
- 
70°C 
PACKAGE 
POWER 
RATING 
ABOVE 
TA 
- 
25°C 
POWER 
RATING 


D 
950 
mW 
7.6 
mW/oC 
608 
mW 
J 
1025 
mW 
8.2 
mW/oC 
656 
mW 


N 
1150 
mW 
9.2 
mW/oC 
736 
mW 


MIN 
NOM 
MAX 
UNIT 


Supply 
voltage, 
V CC 
4.75 
5 
5.25 
V 


High-level 
input voltage, 
VIH 
B, D, DE, RE 
2 
V 


Low·level 
input voltage, 
VIL 
B, D. DE, RE 
0.85 
V 


Driver, 
B 
-10 
High~level output 
current. 
IOH 
Receiver, 
R 


mA 


-2 


Driver, 
B 
40 
Low-level 
output 
current, 
IOL 
Receiver, 
A 


mA 
t6 


Operating 
free-air 
temperature, 
T A 
0 
70 
°c 


TEXAS '1.!1 
INSTRUMENTS 


N8T26 


QUADRUPLE 
BUS TRANSCEIVER 


WITH 
3-STATE 
OUTPUTS 


electrical 
characteristics 
over recommended 
operating 
free-air temperature 
and supply voltage 
range 
(unless otherwise 
noted) 


PARAMETER 
TEST CONDITIONS 
MIN 
Typt 
MAX 
UNIT 


VIK 
Input clamp voltage 
B,o,oE,RE 
II = 
-5 
mA 
-1 
V 


B 
VIH 
- 
2 V, 
VIL 
- 
0.85 
V, 
10H - -10 
mA 
2.6 
3.1 


VOH 
High-level 
output 
voltage 
V 


R 
VIL = 0.85 
V 
10H -2mA 
2.6 
3.1 


B 
VIH 
- 
2 V, 
10L - 
40 mA 
0.5 
VOL 
Low-level 
output 
voltage 
V 


R 
VIH 
~ 
2 V, 
VIL = 0.85 
V, 
10L = 
16 mA 
0.5 


Off-state 
(high-impedance 
B,R 
DE at 0.85 
V 
RE at 2 V, 
Va 
= 2.6 V 
100 


10Z 
~A 
state) output current 
R 
RE at 2 V, 
Va 
= 0.5 
V 
-100 


IIH 
High-level 
input 
current 
o,DE,RE 
VI 
~ 
5.25 
V 
25 
~A 


IlL 
Low-level 
input 
current 
B,o,oE,RE 
VI 
~ 0.4 
V 
-200 
~A 


Short-circuit 
output current t 
B 
-50 
-150 


105 
VCC ~ 5.25 
V 
mA 
R 
-30 
-75 


ICC 
Supply 
current 
VCC 
- 
5.25 
V, 
No load 
87 
mA 


tAli 
typical 
values 
are at TA 
~ 25°C 
and VCC = 5 V. 


~Only one output 
should be shorted 
to ground 
at a time, 
and duration 
of the short circuit 
should 
not exceed one second. 


PARAMETER 
FROM 
TO 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


tpLH 
Propagation 
delay time, 
low-to-high-level 
output 
CL = 3D pF, 
8 
18 


B 
R 
ns 


tpHL 
Propagation 
delay time, 
high·to-Iow-Ievel 
output 
See Figure 
1 
7 
10 


tpLH 
Propagation delay time, low-to-high-Ievel output 
CL ~ 300 
pF, 
14 
20 


0 
B 
ns 


tpHL 
Propagation delay time, high-to-low·level output 
See Figure 2 
12 
20 


tpLZ 
Output 
disable time from 
low level 
RE 
CL - 
30 pF. 
9 
17 
R 
ns 


tpZL 
Output 
enable time to low level 
See Figure 
3 
15 
30 


tpLZ 
Output 
disable time from 
low level 
CL ~ 300 
pF, 
20 
43 


Output 
enable time to low level 
DE 
B 
ns 


tpZL 
See Figure 4 
20 
38 


TEXAS 
~ 
INSTRUMENTS 


N8T26 
QUADRUPLE 
BUS TRANSCEIVER 
WITH 
3-STATE 
OUTPUTS 


CIRCUIT 
(See Note D) 
B 
UNDER 
R 


DE 
TEST 


RE 
(See Note B) 
D (all) 
CL - 
30 pF 
1.3kn 


OPEN 
(See Note C) 


GND 


~ 
t-- ••5 ns 


INPUT4 


'90% 


I 
1.5V 
10% 
1 
I 
~tPHL 
I 


OUTPUT----'\.s 
V 


VOLTAGE 
WAVEFORMS 


~ 
..- 
••5 ns 


.•...--- 
-- 
2.6V 
90% 
I 
1.5 V 
I 
~10% 
OV 


tpLH~ r 


VOH 


1.5V 


--- 
VOL 


CIRCUIT 
UNDER 


TEST 
(SeeNote B) 


--.-t 
r--- ••5 ns 


~ 


: 
90% 


INPUT 
I 
1.5 V 
10% 
I 


~tPHL 
____ 
I 


OUTPUT 
\.5V 


VOL TAGE WAVEFORMS 


~ 
14-- ••5ns 


90%4l- 
1 
-- 
- 
- 
2.6V 


1.5V 
I 
10% 
OV 


tPLH~ 
I 
:~VOH 
1.57 


-- 
VOL 


NOTES: 
A. 
The pulse generator 
in Figures 1 and 2 has the following 
characteristics: 
PRR ~ 
10 MHz, duty cycle 
= 50%.20 
= 50 O. 


B. 
All inputs and outputs 
not shown 
are open. 
C. 
CL includes 
probe 
and jig capacitance. 
D. 
All diodes are 1N916 
or 1N3064. 


TEXAS 
'1.!1 
INSTRUMENTS 


N8T26 
QUADRUPLE 
BUS TRANSCEIVER 
WITH 
3·STATE 
OUTPUTS 


PARAMETER 
MEASUREMENT 
INFORMATION 


2.6V 
VCC 
5 V 


B lall) 


RE 


D lall) 


DE 


CIRCUIT 
UNDER 
TEST 
lSee Note 
BI 


GND 


I 
~tpLZ ----- 
OUTPUT 
: ~ 


_____ 
~O% 


VOL TAGE WAVEFORMS 


D lalll 


RE 


CIRCUIT 
UNDER 
TEST 
ISee Note 
B) 


GND 


I 
10% 


I 
____ 
~_ 
tPZL 
~tPLZ 


OUTPUT 
\,5 
V 
10%Y 


VOLTAGE 
WAVEFORMS 


FIGURE 
4. 
DRIVER 
ENABLE 
AND 
DISABLE 
TIMES 


NOTES: 
A. 
The 
pulse generator 
in Figures 
3 and 4 has the following 
characteristics: 
PRR :s; 5 MHz. 
duty 
cycle = 50%. 
Zo 
::::::50 O. 


B. 
AU inputs 
and outputs 
not shown 
are open. 


C. 
CL includes 
probe and jig capacitance. 
D. 
All diodes 
are 1N916 
or 1N3064. 


TEXAS 
"-!} 
INSTRUMENTS 


SN55107A, SN55107B, SN55108A, SN55108B 
SN75107A, SN75107B, SN75108A, SN75108B 


DUAL LINE RECEIVERS 
D2304, JANUARY 1977-REVISED MAY 1990 


• 
High Speed 


• 
Standard 
Supply 
Voltage 


• 
Dual Channels 


• 
High Common-Mode 
Rejection 
Ratio 


• 
High Input 
Impedance 


• 
High Input 
Sensitivity 


• 
Differential 
Input 
Common-Mode 
Range of 


±3 V 


• 
Strobe 
Inputs 
for Receiver 
Selection 


• 
Gate Inputs 
for Logic 
Versatility 


• 
TTL Drive 
Capability 


• 
High DC Noise Margin 


• 
'107A 
and '1078 
Have Totem-Pole 
Outputs 


• 
'108A 
and '1088 
Have Open-Collector 
Outputs 


• 
"8" 
Versions 
Have Diode-Protected 
Input 
for 
Power-Off 
Condition 


SN55107A,SN55107B,SN5510BA 


SN5510BB, 
, , J PACKAGE 


SN75107A,SN75107B,SN7510BA 
SN7510BB 
... 
D, J, DR N PACKAGE 


(TOP VIEW) 


1 U14 


2 
13 


3 
12 


4 
11 


5 
10 


6 
9 


7 
8 


1A 
18 


NC 


1Y 


1G 
5 
GND 


VCC+ 
VCC- 
2A 
28 
NC 


2Y 
2G 


SN55107A,SN55107B,SN55108A, 


SN55108B 
... 
FK PACKAGE 


(TOP VIEW) 


description 


These 
circuits 
are TTL-compatible 
high-speed 


line receivers. 
Each is a monolithic 
dual circuit 


featuring 
two 
independent 
channels. 
They 
are 


designed 
for general use as well as such specific 
applications 
as data comparators 
and balanced, 
unbalanced, 
and 
party-line 
transmission 


systems. 
These 
devices 
are 
unilaterally 


interchangeable 
with 
and are replacements 
for 


the 
SN55107, 
SN55108, 
SN75107, 
and 


SN75108, 
but offer diode-clamped 
strobe inputs 


to simplify 
circuit 
design. 


The essential 
difference 
between 
the" 
A" 
and "B" 
versions 
can be seen in the schematics. 
Input-protection 
diodes are in series with the collectors 
of the differential-input 
transistors 
of the "B" 
versions. 
These diodes 
are useful in certain "party-line" 
systems that may have multiple VCC + power supplies and may be operated 
with 
some 
of the VCC + supplies 
turned 
off. 
In such 
a system, 
if a supply 
is turned 
off 
and allowed 
to 
go to ground, 
the equivalent 
input 
circuit 
connected 
to that 
supply 
would 
be as follows: 


+ 
I 
uu 
m<iU 
uu 
z» 


3 
2 
1 20 19 


N. 
4 
18 


NC 
5 
17 


1Y 
6 
16 


NC 
7 
15 


1G 
8 
14 


9 
10 11 1213 


UlOU<.:l>- 
ZZNN 
<.:l 


INPU1~ 


"A" 
VERSION 


INPUT~ 


"B" 
VERSION 


This 
would 
be a problem 
in specific 
systems 
that 
might 
possibly 
have the transmission 
lines biased 
to 
some 
potential 
greater 
than 
1.4 V. 


The SN55107A, 
SN55107B, 
SN55108A, 
and SN55108B 
are characterized 
for operation 
over the full 


military 
temperature 
range of - 55DC to 125DC. The SN75107 
A, SN75107B, 
SN75108A, 
and SN75108B 
are characterized 
for operation 
from 
0 DC to 70 DC. 


PRODUCTION 
DATA documents 
contain information 


current 
as of publication 
date. 
Products 
conform 


to specifications 
per the terms of Texas 
Instruments 


standard warranty. 
Production processing does not 
necessarily 
include testing 
of all parameters. 


TEXAS 
• 
INSTRUMENlS 


SN55107A. 
SN55107B. 
SN55108A. 
SN55108B 
SN75107A. 
SN75107B. 
SN75108A. 
SN75108B 
DUAL LINE RECEIVERS 


SN55107 


SN75107 


SN55108 


SN75108 


tThese 
symbols 
are in accordance 
with 
ANSI/IEEE Std 91-1984 
and lEG Publication 
617-12. 
Pin numbers 
shown 
are for 0, 
J, and N packages. 


DIFFERENTIAL 


INPUTS 
STROBES 
OUTPUT 


A-8 
G 
S 
Y 


VID 
" 
25 mV 
X 
X 
H 


X 
l 
H 


-25 
mV < VID < 25 mV 
l 
X 
H 


H 
H 
Indeterminate 


X 
L 
H 


VID 
'" 
-25 
mV 
L 
X 
H 


H 
H 
L 


TEXAS 
• 
INSTRUMENTS 


SN55107A, 
SN55107B. 
SN55108A, 
SN55108B 
SN75107A. 
SN75107B, 
SN75108A, 
SN75108B 
DUAL 
LINE RECEIVERS 


A 
INPUTS 


B (2. 
11) 


r--------, 


: 
4.25 kO 
1 


: COMMON 
II 
I TO BOTH 
l.-~~E-'-V':':S__ J 


Pin numbers 
shown 
are for 0, 
J, and N packages. 


tR 
~ 1 kO for '107A 
and '107B, 
7500 
for '108A 
and '1088. 
NOTES: 
1. 
Resistor values shown are nominal. 


2. 
Components 
shown 
with 
dashed 
lines in the output 
circuitry 
are applicable 
to the '107A 
and '1078 
only. 
Diodes 
in series 
with 
the collectors 
of the differential 
input transistors 
are short 
circuited 
on "07 
A and 
"DBA. 


Supply 
voltage, 
V CC + (see Note 3) 
. 


Supply 
voltage, 
VCC - 
. 


Differential 
input 
voltage 
(see Note 4) 
.....•.................................... 


Common-mode 
input 
voltage 
(see Note 
5) 
. 


Strobe 
input 
voltage. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
. 
. 


Continuous 
total 
dissipation 
at (or below) 
25 ac free-air 
temperature 
(see Note 
6): 


D package. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
950 
mW 
FK or J package: 
Series 
55 
.....•.•..................................... 
1375 
mW 
J package: 
Series 75 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
1025 
mW 
N package 
. . . . . . . . . . . . . . . 
. . . . . . . . . . . . . • . . . . . . . . . . . • • . . . . . . . . . .. 
11 50 mW 
Operating 
free-air 
temperature 
range: 
Series 
55 . . . . . . . . . . . . . . . . . . . . . . . . .. 
- 55°C 
to 
125°C 


Series 
75 
.......•..................... 
oac 
to 70°C 
Storage 
temperature 
range 
- 65 ac to 
150°C 
Case temperature 
for 60 seconds: 
FK package 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
260°C 
Lead temperature 
1,6 mm (1/16 
inch) 
from 
case for 60 seconds: 
J package. 
. . . . . . . . . . .. 
300 ac 


Lead temperature 
1,6 mm (1/16 
inch) 
from 
case for 
10 seconds: 
D or N package. 
. . . . . . .. 
260 ac 


7V 
-7 V 
±6 
V 
±5 
V 
5.5 V 


NOTES: 
3. 
All voltage 
values, 
except 
differential 
voltages, 
are with 
respect 
to network 
ground 
terminal. 


4. 
Differential 
voltage 
values 
are at the 
noninverting 
(AI terminal 
with 
respect 
to the 
inverting 
(8) terminal. 


5. 
Common-mode 
input 
voltage 
is the average 
of the voltages 
at the A and B inputs, 
6. 
For operation above 25°C free-air temperature, 
derate linearly at the following 
rates: 7,6 mW/oC 
for the D package, 
11.0 
mW/oC 


for the FK and J packages 
with series 55 chips, 
8.2 
mW/oC 
for the J package 
with 
series 75 chips, 
and 9.2 
mW/oC 
for the 
N package. 


TEXAS 
." 
INSTRUMENTS 


SN55107A, SN55107B. SN55108A, SN55108B 
SN75107A, SN75107B, SN75108A, SN75108B 
DUAL 
LINE RECEIVERS 


SN55107A, 
SN55107B 
SN75107A,SN75107B 


SN55108A,SN55108B 
SN75108A,SN75108B 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply 
voltage, 
VCC + 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


Supply 
voltage, 
VCC - 
-4.5 
-5 
-5.5 
-4.75 
-5 
-5.25 
V 


High-level 
input 
voltage 
between 
differential 
inputs, 


0.025 
5 
0.025 
5 
V 
VIDH (see Note 81 


Low-level 
input voltage 
between 
differential 
inputs. 
- 51 
-0.025 
-51 
-0.025 
V 
VIOL (see Note 8) 


Common-mode 
input 
voltage, 
VIC Isee Notes 8 and 9) 
-31 
3 
-31 
3 
V 


Input 
voltage, 
any differential 
input to ground 
(see Note 
8) 
- 51 
3 
- 51 
3 
V 


High-level 
input voltage 
at strobe 
inputs, 
VIHIS) 
2 
5.5 
2 
5.5 
V 


Low-level 
input 
voltage 
at strobe 
inputs, 
VILIS) 
0 
0.8 
0 
0.8 
V 


Low-level 
output 
current, 
IOL 
-16 
-16 
mA 


Operating 
free-air 
temperature, 
T A 
_55 
125 
0 
70 
°c 


t The algebraic 
convention, 
in which 
the less positive 
(more negative) 
limit is designated 
as minimum, 
is used in this data sheet for input 
voltage 
levels 
only. 


NOTES: 
7. 
When 
using only one channel 
of the line receiver, 
the strobe 
G of the unused 
channel 
should 
be grounded 
and at least one 
of the differential 
inputs 
of the unused 
receiver 
should 
be terminated 
at some voltage 
between 
- 3 V and 3 V. 
8. 
The 
recommended 
combinations 
of input voltages 
fall within 
the shaded 
area of the figure 
shown. 
9. 
The common-mode 
voltage 
may be as low as - 4 V provided 
that 
the more positive 
of the two 
inputs is not more negative 
than 
-3 
V. 


RECOMMENDED 
COMBINATIONS 
OF INPUT 
VOLTAGES 


> 
I 
2 
., 
'":! 
'0 
> 
0 
'tl 
§ - 1 
~ 
Cl -2 
B« -3 


~ -4 
.E -5 
-5-4-3-2-10 


TEXAS 
~ 
INSTRUMENlS 


SN55107A. SN551078. SN5510BA. SN5510B8 
SN75107A. SN751078. SN7510BA. SN7510B8 
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LINE RECEIVERS 


TEST CONDITIONS' 
'107A, 
'1078 
'108A, 
'1088 
UNIT 
PARAMETER 
MIN 
Typl 
MAX 
MIN 
TYP* 
MAX 


High-level 
~ 
VID = 5V 
30 
75 
30 
75 
IIH 
VCC± 
= MAX 
~A 
input 
current 
B 
VID = 
-5 
V 
30 
75 
30 
75 


Low-level 
~ 
VID 
- 
-5 
V 
-10 
-10 
III 
VCC± 
= 
MAX 
~A 
input 
current 
B 
VID = 5 V 
-10 
-10 


High-level 
input 
current 
VCC± 
= 
MAX, 
VI HIS) = 2.4 V 
40 
40 
~A 
IIH 
into 
1G or 2G 
VCC± 
- 
MAX, 
VIHIS) 
- 
MAX 
VCC + 
1 
1 
mA 


III 
Low-level 
input current 


VCC± 
= MAX, 
ViliS) 
= 0.4 V 
-1.6 
-1.6 
mA 
into 
lG 
or 2G 


High-level 
input 
VCC± 
= MAX, 
VIHIS) 
= 
2.4 V 
80 
80 
~A 
IIH 
current 
into S 
VCC± 
- 
MAX, 
VIHISI 
- 
MAX VCC± 
2 
2 
mA 


III 
Low-level 
input 
VCC± 
= MAX, 
ViliS) 
= 0.4 V 
-3.2 
-3.2 
mA 
current 
into S 


VOH 
High-level 
VCC± 
= 
MIN, 
ViliS) 
= 0.8 V, 
VIDH 
= 25 mY, 
2.4 
V 
output 
voltage 
10H = 
- 400 ~A, VIC = 
-3Vt03V 


Low-level 
VCC± 
= MIN, 
VIHIS) = 2 V, 
VIDl 
= 
-25 
mV, 
VOL 
0.4 
0.4 
V 
output voltage 
10l 
= 
16 mA, 
VIC = 
-3 
V to 3 V 


10H 
High-level 


VCC± 
= MIN, 
VOH = MAX 
VCC+ 
250 
~A 
output 
current 


Short-circuit 


105 
output 
current § 
VCC± 
= MAX 
-18 
-70 
mA 


Supply 
current 
from 
VCC± 
= 
MAX, 
TA = 25°C 
18 
30 
18 
30 
mA 


ICCH + VCC +, 
outputs 
high 


Supply 
current 
from 


VCC± 
= MAX, 
TA = 25°C 
-8.4 
-15 
-8.4 
-15 
mA 
ICCH- 
VCC _, 
ouputs 
high 


t For conditions 
shown 
as MIN 
or MAX, 
use the appropriate 
value 
specified 
under 
recommended 
operating 
conditions. 
lAIl 
typical 
values are at VCC+ 
= 
5 V, VCC- 
= 
-5 
V, TA = 
25°C. 


§ Not more than 
one output 
should 
be shorted 
at a time. 


PARAMETER 
TEST CONDITIONS 


'107A, 
'1078 
'108A, 
'1088 
UNIT 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 


Propagation 
delay 
time. 
low-to-high-Ievel 
Rl 
= 3900, 
Cl 
= 
50 pF 
17 
25 


tplHID) 
output, 
from differential 
inputs A and B 
Rl 
= 3900, 
Cl = 
ns 


15 pF 
19 
25 


Propagation 
delay 
time, 
high-to-Iow-Ievel 
Rl 
= 3900, 
Cl 
= 
50 pF 
17 
25 


tpHllD) 
output, 
from 
differential 
inputs 
A and B 
Rl 
= 3900, 
Cl 
= 


ns 


15 pF 
19 
25 


Propagation 
delay time, 
low-to-high-Ievel 
Rl = 3900, 
Cl 
= 
50 pF 
10 
15 


tplHIS) 
output, 
from 
strobe 
input 
G or S 
Rl 
- 
3900, 
Cl 
- 
15 pF 
20 
ns 


13 


Propagation 
delay 
time, 
high-to-low-level 
Rl = 3900, 
Cl = 50 pF 
8 
15 


tpHllS) 
output, 
from 
strobe 
input 
G or S 
Rl = 3900, 
Cl = 15 pF 


ns 
13 
20 
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VCC- 
r---- _1_ -- ---, 


1AI 
II 
I 
1Y 


1B II 


• 
2A' 


• 
2B IL 
_ 


STROBE 


INPUT 
(See Note B) 


OUTPUT 
'10BA, 
'10BB 
Cl]15 pF 
-= (See Note CI 


INPUT --f=\::oo 
mV 
100 mV 


A 
I 
I 
I 
I 
I 
I 
t+--tp 1--+1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
-+l 
!4-tPHl(OI 


tPlH(DI-+! 
14- 
t 
I 


O"~"'~:'''~ 


STROBE 


INPUT 
G or S 


NOTES: 
A, 
The pulse generators 
have the following 
characteristics: 
Zo = 50 0, Ir = 
10 ± 5 ns, If = 
10 
± 5 ns, Ipd1 
= 500 
ns, 
PRR S 
1 MHz, Ipd2 
= 
1 ~s, PRR s 500 
kHz. 
B. 
Strobe 
input pulse is applied 
to Strobe 
1G when 
inputs 
1A-l B are being tested. 
to Strobe 
S when 
inputs 
1A-l B or 2A-28 


are being tested, 
and to Strobe 
2G when 
inputs 
2A-2B 
are being tested. 


C. 
CL includes 
probe and jig capacitance. 


D. 
All diodes are lN916. 
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SN75107A, SN75107B, SN75108A. SN75108B 
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TYPICAL 
CHARACTERISTICS 
t 


HIGH-lEVEL 
INPUT 
CURRENT 
INTO 
1A or 2A 


100 


« 


"- 


80 
I 
E 
!':;u 
60 
:; 
Q. 
-= 
Qj 
40 
> 
Cl> 
...lr. 
Cl:f 
I 
20 
E 


I 
I 
J 
VCC± 
- 
±5 V 


---------- ---I------ - 


> 
I 
Cl> 
4 
Cl~ 
"0 
> 
3 
:; 
Q.:; 
~ 
2 
o> 


Inverting 
Inputs 


Noninverting 
Inputs 


FIGURE 
3 


'107A, '1078 
PROPAGATION 
DELAY 
TIME 


(DIFFERENTIAL 
INPUTS) 


vs 
FREE-AIR 
TEMPERATURE 


40 


35 


on 
l: 
30 
I 
Cl> 
E 
i= 
25 
>•• 
Qj 
20 
0 


l:.g 
15 
.• 
Cl 
•• 
Q. 


10 
0It 


5 


I 
I 


VCC± 
- 
±5 V 
f- RL - 
390 n 
CL - 
50 pF 


~tPLH(D) 
-V 
I- 
_J--- 


tPHL(D) 


I 


VCC±-±5V 
RL - 
400 n 
TA - 
25°C 


SUPPLY 
CURRENT, 
OUTPUTS 
HIGH 


vs 


FREE-AIR 
TEMPERATURE 


30 


« 
25 


E 
I~ 
l: 
20 
!':;u 
> 
15 
Q. 
Q. 
::l 
Ul 
I 
10 
~u9 
5 


I 
_I ±5 
~ 
VCC± 


ICC+ 


_I--- 


ICC 


- 


o 
-75 
-50 
-25 
0 
25 
50 
75 
100 
125 
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'108A, '1088 
PROPAGATION DELAY TIME, LOW-TO-HIGH LEVEL 
(DIFFERENTIAL INPUTS) 
vs 


FREE-AIR TEMPERATURE 


'"c: 
I 


'"Ej:: 


~ 
80 
"ii 
Q 
c:o.., 


co 
'" 
coc. 
oet 
Io 
3" 
20 


~ 


VCC±-±5V 
Cl 
- 
15 pF 


o 
-75 
-50 
-25 
0 
25 
50 
75 
100 
125 


TA - Free-Air Temperature 
- °C 
FIGURE 6 


'107A, '1078 


PROPAGATION 
DELAY TIME (STROBE INPUTS) 


vs 
FREE-AIR TEMPERATURE 


40 


35 


'"c: 
30 
I 


'"E 
j:: 
25 
>0- 
co 
"ii 
20 
Q 
c:0.., 
15 
co 
'" 
coc. 


10 
0et 


5 


I 


VCC±-±5V 
Rl 
- 
390 fI 
Cl 
- 
50 pF 


tPHl(SI 
------ 
....•. 
, 
-- 


.-1- I 
_ 
tPlHIS) 


I 


TA -Free-Air 
Temperature- 
°C 
FIGURE 8 


'108A, '1088 
PROPAGATION DELAY TIME, HIGH-TO-LOW 
LEVEL 


(DIFFERENTIAL INPUTS) 


vs 


FREE-AIR TEMPERATURE 


40 


'"c: 
35 
I 


'"E 
30 
j:: 


>0- 
co 
"ii 
25 
Q 
c: 
.2 
20 
:0 
'" 
coc. 
15 
0et 
I 
10 
0::; 
J: 
5 
~ 


I 
I 
I 


VCC± 
- 
±5 
V 
Cl 
- 
15 pF 


Rl 
- 
390 p.""\ 


~ 


7 
J 


Rl 
- 
1950 
P. 
Ii 


Rl 
= 3900 
fI 


TA-Free-Air 
Temperature- 
°C 


FIGURE 7 


'108A, '1088 
PROPAGATION DELAY TIME (STROBE INPUTS) 
vs 
FREE-AIR TEMPERATURE 


40 


35 


'"c: 
30 
I 


'"Ej:: 
25 


>0- 
co 
"ii 
20 
Q 
c:0.., 
15 
co 
'" 
coc. 


10 
2 
0- 


5 


VCC± 
= 
±5 
V 
Rl 
- 
390 fI 


Cl 
- 
15 pF 


/ 


t~(S) 
./ 7 


'""- 
~ 


---_-. 


..I- 
tPHlIS) 


TA-Free-Air 
Temperature- 
°C 


FIGURE 9 
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basic balanced-line 
transmission 
system 


The' 
107 A, '1078, 
'1 08A, 
and' 
1088 dual line circuits 
are designed 
specifically 
for use in high-speed 
data 
transmission 
systems 
that 
utilize 
balanced, 
terminated 
transmission 
lines such as twisted-pair 
lines. The 
system 
operates 
in the balanced 
mode, 
so noise 
induced 
on one line is also induced 
on the other. 
The 
noise appears 
common 
mode at the receiver 
input 
terminals 
where 
it is rejected. 
The ground 
connection 
between 
the 
line driver 
and receiver 
is not part 
of the signal 
circuit 
so that 
system 
performance 
is not 
affected 
by circulating 
ground 
currents. 


The unique driver-output 
circuit 
allows terminated 
transmission 
lines to be driven at normal line impedances. 


High-speed 
system 
operation 
is ensured since line reflections 
are virtually 
eliminated 
when terminated 
lines 
are used. 
Crosstalk 
is minimized 
by low 
signal 
amplitudes 
and low 
line impedances. 


The typical 
data delay in a system is approximately 
(30 + 1.3 L) ns, where L is the distance 
in feet separating 
the driver 
and receiver. 
This delay 
includes 
one gate 
delay 
in both 
the driver 
and receiver. 


Data 
is impressed 
on the 
balanced-line 
system 
by unbalancing 
the 
line voltages 
with 
the driver 
output 
current. 
The 
driven 
line 
is selected 
by appropriate 
driver-input 
logic 
levels. 
The 
voltage 
difference 
is 
approximately: 


VDIFF 
'" 
1/2IO(on) 
• RT· 


High series line resistance 
will cause degradation 
of the signal. The receivers, 
however, 
will detect 
signals 
as low as 25 mV (or less). For normal line resistances, 
data may be recovered 
from lines of several thousand 
feet 
in length. 


Line-termination 
resistors 
(RT) are required 
only at the extreme 
ends of the line. For short lines, termination 
resistors 
at the 
receiver 
only 
may 
prove 
adequate. 
The signal 
amplitude 
will 
then 
be approximately: 


TRANSMISSION 
LINE HAVING 
CHARACTERISTIC 
IMPEDANCE 
Zo 


RT - 
lo/2 


DRIVER 
SN55109A. 
SN55110A. 
SN75109A. 
SN75110A. 


SN75112 


data-bus 
or party-line 
system 


The strobe 
feature 
of the receivers 
and the inhibit 
feature 
of the drivers 
allow 
these 
dual line circuits 
to 
be used in data-bus 
or party-line 
systems. 
In these 
applications, 
several 
drivers 
and receivers 
may share 
a common 
transmission 
line. An enabled 
driver 
transmits 
data to all enabled 
receivers 
on the line while 


other drivers 
and receivers 
are disabled. 
Data is thus time-multiplexed 
on the transmission 
line. The device 
specifications 
allow 
widely 
varying 
thermal 
and electrical 
environments 
at the various 
driver 
and receiver 
locations. 
The data-bus 
system 
offers 
maximum 
performance 
at minimum 
cost. 
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DRIVERS 


SN55109A, 
SN55110A, 


SN75109A, 
SN75110A, 


SN75112 


y 


STROBES 
STROBES 


LOCATION 
2 


DRIVER 
3 


A 
A 


B 
B 


C 


D 


LOCATION 
3 


FIGURE 11 


RECEIVERS, 


'107A, 
'107B, 


'108A, 
'108B 
A 
DATA 
INPUT 
8 


C 
INHIBIT 


D 


unbalanced 
or single-line 
systems 


These 
dual line circuits 
may also be used in unbalanced 
or single-line 
systems, 
Although 
these 
systems 
do not offer 
the same performance 
as balanced 
systems 
for long lines. they 
are adequate 
for very 
short 


lines 
where 
environmental 
noise 
is not 
severe, 


The receiver 
threshold 
level is established 
by applying 
a dc reference 
voltage 
to one receiver 
input terminal. 


The signal 
from 
the transmission 
line is applied 
to the 
remaining 
input, 
The reference 
voltage 
should 
be 
optimized 
so that 
signal 
swing 
is symmetrical 
about 
it for maximum 
noise margin. 
The reference 
voltage 
should 
be in the range of - 3 V to 3 V, It can be provided 
by a voltage 
supply 
or by a voltage 
divider 
from 
an available 
supply 
voltage, 


A single-ended 
output 
from 
a driver may be used in single-line 
systems, 
Coaxial 
or shielded 
line is preferred 
for minimum 
noise and crosstalk 
problems, 
For large signal swings, 
the high output 
current 
(typically 
27 mAl 
of the SN75112 
is recommended, 
Drivers may be paralleled for higher current, 
When using only one channel 


of the 
line drivers. 
the 
other 
channel 
should 
be inhibited 
and/or 
have 
its outputs 
grounded, 


SN55109A,SN55110A 
SN75109A,SN75110A 


SN75112 
'107A, 
'107B 


INPUT~ 


Vref~ 
~OUTPUT 


STROBES 


A 
INPUT 


B 


INHIBIT C 


o 
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'108A, 
'1088 
dot-AND 
output 
connections 


The'108A, 
'1 08B line receivers feature 
an open- 


collector-output 
circuit 
that can be connected 
in 


the 
dot-AND 
logic 
configuration 
with 
other 


similar open-collector 
outputs. 
This allows a level 


of 
logic 
to 
be implemented 
without 
additional 


logic 
delay. 


increasing common-mode 
input voltage range of receiver 


The common-mode 
voltage 
range or CMVR 
is defined 
as the range of voltage 
applied 
simultaneously 
to 
both 
input 
terminals 
that 
if exceeded 
does 
not allow 
normal 
operation 
of the 
receiver. 


The recommended 
operating 
CMVR 
is ± 3 V, making 
it useful 
in all but the 
noisiest 
environments. 
In 
extremely 
noisy environments, 
common-mode 
voltage 
can easily reach ± 10 V to ± 15 V if some precautions 
are not taken to reduce ground 
and power 
supply 
noise, as well as crosstalk 
problems. 
When 
the receiver 
must operate 
in such conditions, 
input attenuators 
should 
be used to decrease 
the system 
common-mode 
noise to a tolerable 
level at the 
receiver 
inputs. 
Differential 
noise 
is also reduced 
by the same 
ratio. 


These 
attenuators 
have been intentionally 
omitted 
from 
the receiver 
input 
terminals 
so the designer 
may 
select 
resistors 
that 
will 
be compatible 
with 
his particular 
application 
or environment. 
Furthermore, 
the 


use of attenuators 
adversely 
affects 
the input sensitivity, 
the propagation 
delay time, the power 
dissipation, 
and in some 
cases 
(depending 
on the selected 
resistor 
values) 
the input 
impedance, 
therefore 
reducing 


the versatility 
of the 
receiver. 


The 
ability 
of 
the 
receiver 
to 
operate 
with 


approximately 
± 15 V common-mode 
voltage 
at 


the 
inputs 
has been checked 
using 
the 
circuit 


shown 
in Figure 
14. The 
resistors 
R1 and R2 


provide 
a voltage 
divider 
network. 
Dividers 
with 


three 
different 
values 
presenting 
a 
5-to-1 


attenuation 
were 
used 
so 
as to 
operate 
the 


differential 
inputs 
at 
approximately 
± 3 
V 


common-mode 
voltage. 
Careful 
matching 
of the 


two 
attenuators 
is needed 
so as to balance 
the 


overdrive 
at the input stage. 
The resistors 
used 


are shown 
in Table 
A. 


Attenuator 
1: 
Rl 


Attenuator 
2: 
Rl 


Attenuator 
3: 
R1 


2 kll. 
R2 = 0.5 
kll 


6 kll, 
R2 = 
1.5 kll 


12 kll, 
R2 = 3 kll 


Table 
B shows 
some 
of the typical 
switching 


results 
obtained 
under 
such 
conditions. 


TABLE B. 
TYPICAL 
PROPAGATION 
DELAYS 
FOR 


RECEIVER WITH 
ATTENUATOR 
TEST CIRCUIT 


SHOWN 
IN FIGURE 14 


INPUT 
TYPICAL 


DEVICE 
PARAMETERS 
ATTENUATOR 
(n5) 


1 
20 


tpLH 
2 
32 


3 
42 
'107A, 
'107B 
1 
22 


tpHL 
2 
31 


3 
33 


1 
36 


tpLH 
2 
47 


3 
57 
'108A, 
'1088 
1 
29 


tpHL 
2 
38 


3 
41 
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+16V 
} 
.,,, 1/-,,, 


-16 
V 


+15 V 


OR 
-15 
V 
R1 


ONE 


ATTENUATOR 
ON EACH 
INPUT 


FIGURE 14. COMMON-MODE 
CIRCUIT FOR TESTING INPUT ATTENUATORS. 


WITH RESULTS SHOWN IN TABLE B 


METHOD 
1 
R1 
-r>Gt 


METHOD 
2 


~R3 


~R3 


R1 


R1 + R2 > > 20 


R3 
- 
20/2 


The first 
method 
uses the resistors 
as the attenuation 
network 
and line termination. 
The second 
method 


uses two 
additional 
resistors 
for the line terminations. 


TEXAS '1!1 
INSTRUMENTS 


SN55107A, 
SN55107B. 
SN55108A, 
SN55108B 


SN75107A, 
SN75107B, 
SN75108A, 
SN75108B 
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-f?ffi:o Zo 
R3 _ - 
R3 - 
- 


2 
2 
~ 
'= 


To minimize 
the loading, 
the values 
of R1 and R2 should 
be fairly 
large. 
Examples 
of possible 
values 
are 
shown 
in Table 
A. 


furnace control using the SN75108A 


The furnace 
control 
circuit 
in Figure 17 is an example 
of the possible 
use of the SN551 07 A Series in areas 
other 
than what 
would 
normally 
be considered 
electronic 
systems. 
Basically 
the operation 
of this 
control 
is as follows. 
When the room temperature 
is below the desired level, the resistance 
of the room temperature 
sensor 
is high and channel 
1 noninverting 
input 
is below 
(less positive 
than) 
the reference 
level set on 
the input differential 
amplifier. 
This situation 
causes a low output, 
operating 
the "heat 
on" 
relay and turning 
on the heat. The channel 
2 noninverting 
input 
is below 
the reference 
level when 
the bonnet 
temperature 
of the furnace 
reaches the desired level. This causes a low output, 
thus operating 
the blower 
relay. Normally 
the furnace 
is shut down 
when 
the room temperature 
reaches 
the desired 
level and the channel 
1 output 
goes high, turning 
the heat off. 
The blower 
remains 
on as long as the bonnet 
temperature 
is high, 
even 


after 
the "heat 
on" 
relay is off. 
There is also a safety 
switch 
in the bonnet 
that 
shuts 
the furnace 
down 
if the temperature 
there 
exceeds 
desired 
limitations. 
The types 
of temperature-sensing 
devices 
and bias- 
resistor 
values 
used are determined 
by the particular 
operating 
conditions 
encountered. 


BONNET 


TEMP 


SENSOR 


TO "HEAT 
ON" 


RELAY 


RETURN 


TO BLOWER 


RElAY 


RETURN 
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repeaters for long lines 


In some 
cases, 
the driven 
line may be so long that 
the noise level on the line reaches 
the common-mode 
limits or the attenuation 
becomes 
too large and results in poor reception. 
In such a case, a simple application 


of a receiver and a driver as repeaters 
[shown 
in Figure 18(a)] restores the signal level and allows 
an adequate 
signal 
level at the receiving 
end. If multichannel 
operation 
is desired, 
then 
proper 
gating 
for each channel 
must 
be sent 
through 
the 
repeater 
station 
using 
another 
repeater 
set as in Figure 
18(b). 


D~~A 
--l 
DRIVER 


REPEATERS 
,------"------ 


tp~R-E-C-E-IV-E-R-H~-D-R-IV-E-R-qJ 
RECEIVER ~ 
D;-~: 


P 
P 


receiver as dual differential 
comparator 


There are many applications 
for differential 
comparators, 
such as voltage 
comparison, 
threshold 
detection, 


controlled 
Schmitt 
triggering, 
and pulse 
width 
control. 


As a differential 
comparator, 
a '107 A or '1 08A 
may be connected 
so as to compare 
the noninverting 
input 
terminal 
with 
the inverting 
input 
as shown 
in Figure 19. Thus the output 
will be high or low resulting 
from 
the A input 
being 
greater 
or less than 
the 
reference. 
The strobe 
inputs 
allow 
additional 
control 
over the 


circuit 
so that 
either 
output 
or both 
may 
be inhibited. 


STROBE 1 


TEXAS 
~ 
INSTRUMENTS 


SN55107A. SN55107~ 
SN55108A. SN55108B 


SN75107A. SN75107B. SN75108A. SN75108B 


DUAL 
LINE RECEIVERS 


The window detector circuit in Figure 20 has a large number of applications in test equipment and in 
determining upper limits, lower limits, or both at the same time - 
such as detecting whether a voltage 
or signal hasexceededits limits or "window". 
Illumination of the upper-limit (lower-limit) indicator shows 
that the input voltage is above (below) the selected upper (lower) limit. A mode selector is provided for 
selecting the desired test. For window detecting, the "upper and lower limits" test position is used. 


UPPER 


LIMIT 
INDICATOR 


SET 


UPPER 
LIMIT 


INPUT 
FROM 
TEST 
POINT 
SET 
L 
LOWER 
1 kG 
- 
".n ~J-l:: 


MODE 
SELECTOR 


LOWER 
LIMIT 
INDICATOR 


4.7 
kG 


4.7 
kG 


4.7 kG 


POSITION 


1 


2 
3 


4 


OFF 


TEST 
FOR UPPER LIMIT 


TEST 
FOR LOWER 
LIMIT 


TEST 
FOR UPPER AND 
LOWER 
LIMITS 
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temperature 
controller 
with 
zero-voltage 
switching 


The circuit 
in Figure 21 switches 
an electric 
resistive 
heater 
on or off by providing 
negative-going 
pulses 
to the gate 
of a triac 
during 
the time 
interval 
when 
the line voltage 
is passing 
through 
zero. The pulse 


generator 
is the 2N5447 
and four diodes. 
This portion 
of the circuit 
provides 
negative-going 
pulses during 
the short time (approximately 
100 JLS) when the line voltage is near zero. These pulses are fed to the inverting 
input 
of one channel 
of the' 
1OBA. If the room temperature 
is below 
the desired 
level, the resistance 
of 
the thermistor 
is high and the noninverting 
input of channel 
2 is above the reference 
level determined 
by 


the thermostat 
setting. 
This provides 
a high-level 
output 
from 
channel 
2. This output 
is AND'ed 
with 
the 
positive-going 
pulses 
from 
the output 
of channell, 
which 
are reinverted 
in the 
2N5449. 


r 
120 V TO 
220 V 
60 Hz 
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SN75109A. SN7511 OAr SN75112 
DUAL LINE DRIVERS 
02106. 
DECEMBER1975-REVISED 
MAY 1990 


• 
Improved 
Stability 
over Supply 
Voltage 
and 
Temperature 
Ranges 


• 
Constant-Current 
Outputs 


• 
High Speed 


• 
Standard 
Supply 
Voltages 


• 
High Output 
Impedance 


• 
High Common-Mode 
Output 
Voltage 
Range 


(-3 
V to 10 V) 


• 
TTl 
Input 
Compatibility 


• 
Inhibitor 
Available 
for Driver 
Selection 


SN55109A. 
SN55110A. 
.. 
J PACKAGE 


SN75109A. 
SN75110A. 
SN75112 
. 


D. J. OR N PACKAGE 


(TOP VIEWI 


1 U,4 


2 
13 


3 
12 


4 
11 


5 
10 
6 
9 
7 
8 


VCC+ 
1Y 
1Z 


VCC- 
D 
2Z 


2Y 


1A 
16 
1C 
2C 


2A 
26 
GND 


SN55109A. 
SN55110A 
... 
FK PACKAGE 


ITOP VIEW) 


+U 


"'«~~~ 
- 55°C 
to 125°C 
OOC to 70°C 
OUTPUT 
J or FK PACKAGE 
J or N PACKAGE 
FUNCTION 


6-mA 
Current 
SN55109A 
SN75109A 
Switch 
12-mA Current 
SN55110A 
SN75110A 


Switch 


27-mA 
Current 
SN75112 
Switch 


3 
2 
20 19 


4 
18 


5 
17 


6 
16 


15 


8 
14 


9 
1011 
1213 


1Z 
NC 


VCC- 
NC 
D 
description 


The 
SN55109A, 
SN55110A, 
SN75109A, 
SN75110A. 
and 
SN75112 
have 
improved 


output 
current 
regulation 
with 
supply 
voltage 


and 
temperature 
variations. 
In 
addition, 
the 
higher current 
of the SN75112 
(27 mAl allows 
data to be transmitted 
over longer lines. These 
drivers 
offer 
optimum 
performance 
when 
used 


with 
the SN55107A. 
SN55108A. 
SN75107A, 
and SN75108A 
line receivers. 


logic symbolt 


(3) 
& 
1C 


0 


2C 


1A 
1Y 


1B 
1Z 


2A 
2Y 


2B 
2Z 


1A 
(11 


1B 
(2) 


2A 
15) 


2B 
(6) 


t This symbol 
is in accordance 
with 
ANSI/IEEE Std 91-1984 
and 
lED Publication 
617-12. 


PRODUCTION 
DATA documents 
contain 
information 


current 
as of publication 
date. Products 
conform to 
specifications 
per the terms 
of Texas Instruments 
~~~~~:~~i~a{::I~~e 
~~:~~~ti:f 
:1~O::~:~:t:rOs~S 
not 
TEXAS 
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SN551D9A. SN5511DA 
SN751D9A. SN7511DA. SN75112 
DUAL LINE DRIVERS 


description 
(continued) 


These 
drivers 
feature 
independent 
channels 
with 
common 
voltage 
supply 
and ground 
terminals. 
The 
significant 
difference 
between 
the three 
drivers 
is in the output 
current 
specification. 
The driver 
circuits 


feature 
a constant 
output 
current 
that 
is switched 
to either 
of two 
output 
terminals 
by the appropriate 


logic levels at the input 
terminals. 
The output 
current 
can be switched 
off 
(inhibited) 
by low 
logic levels 


on the enable inputs. 
The output 
current 
is nominally 
6 mA for the' 
109A, 
12 mA for the' 
11 OA, and 27 mA 


for the 
SN75112. 


The enable/inhibit 
feature 
is provided 
so the circuits 
can be used in party-line 
or data-bus 
applications. 
A strobe 
or inhibitor 
(enable OJ, common 
to both drivers, 
is included 
for increased 
driver-logic 
versatility. 


The output 
current 
in the inhibited 
mode, IOloff), 
is specified 
so that minimum 
line loading 
is induced 
when 


the driver is used in a party-line 
system 
with other drivers. The output 
impedance 
of the driver in the inhibited 
mode 
is very 
high-the 
output 
impedance 
of a transistor 
biased 
to cutoff. 


The driver outputs 
have a common-mode 
voltage 
range of - 3 V to 10 V, allowing 
common-mode 
voltage 


on the 
line without 
affecting 
driver 
performance. 


All inputs 
are diode clamped 
and are designed 
to satisfy 
TTL-system 
requirements. 
The inputs 
are tested 


at 2 V for high-logic-level 
input conditions 
and 0.8 V for low-logic-level 
input conditions. 
These tests assure 
400 
mV of noise margin 
when 
interfaced 
with 
Series 54174 TTL. 


The SN551 09A 
and SN5511 OA are characterized 
for operation 
over the full 
military 
temperature 
range 
of 
- 55°C 
to 
125°C. 
The SN751 09A, 
SN7511 OA, and SN75112 
are characterized 
for operation 
from 


O°C to 70°C. 


LOGIC 
ENABLE 
OUTPUTSt 
INPUTS 
INPUTS 


A 
B 
C 
0 
Y 
Z 


X 
X 
L 
X 
OFF 
OFF 


X 
X 
X 
L 
OFF 
OFF 


L 
X 
H 
H 
ON 
OFF 


X 
L 
H 
H 
ON 
OFF 


H 
H 
H 
H 
OFF 
ON 


H = high level, 
L = low level, 
X 
== 
irrelevant 
t When 
using only one channel 
of the line drivers, 
the 
other 
channel 
should 
be 
inhibited 
and/or 
have 
its 
outputs grounded. 
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schematic 
leach driver) 


vcc+ (14) 


ENABLE C (3,4) 
(10) 
ENABLE 0 


I COMMON 
TO BOTH 
OFIIVERS I 


I 
I 


I 
I 


I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
L 
..J 
9 
Vcc+ bus 


9 
Vcc- bus 
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INSTRUMENTS 


SN55109A. 
SN55110A 


SN75109A. 
SN7511 OA. SN75112 


DUAL 
LINE DRIVERS 


SN55109A 
SN75109A 
SN75112 
UNIT 


SN55110A 
SN75110A 


VCC+ 
Supply 
voltage 
(see Note 
1) 
7 
7 
7 
V 


VCC- 
Supply 
voltage 
-7 
-7 
-7 
V 


VI 
Input 
voltage 
5.5 
5.5 
5.5 
V 


Output 
voltage 
range 
-5 
to 12 
- 5 to 12 
-5 
to 12 
V 


Continuous 
total 
power 
dissipation 
(see Note 
21 
See Dissipation 
Rating 
Table 


Operating 
free-air 
temperature 
range 
-55 
to 125 
o to 70 
o to 70 
°C 


Storage 
temperature 
range 
-65 
to 150 
-65 
to 150 
-65 
to 150 
°C 


Case temperature 
for 60 
seconds: 
FK package 
260 
°C 


Lead temperature 
1,6 rnm (1/16 
inch) from case for 60 seconds: 
J package 
300 
300 
300 
°C 


I D package 
260 
260 
Lead temperature 
1.6 mm 11/16 inchl 
from 
case for 
10 seconds I 
°C 
N package 
260 
260 


NOTES: 
1. 
Voltage 
values 
are with 
respect 
to network 
ground 
terminal. 


2. 
In the FK or J package. SN551 09A and SN5511 OA chips are either silver glass or alloy mounted. 
and SN751 09A. 
SN7511 OA. 


and SN75112 
chips 
are glass mounted. 


TA s 25°C 
DERATING 
FACTOR 
TA 
- 
70°C 
TA 
- 
125°C 
PACKAGE 


POWER RATING 
ABOVE 
TA 
- 
25°C 
POWER RATING 
POWER RATING 


D 
950 
mW 
7.6 
mW/oC 
608 
mW 
- 


FK 
1375 
mW 
11.0 
mW/oC 
880 
mW 
275 
mW 
J ISN55 
__ 
AI 
1375 
mW 
11.0 
mW/oC 
880 
mW 
275 
mW 
J (SN75 __ 
1 
1025 
mW 
8.2 
mW/oC 
656 
mW 
- 


N 
1150mW 
9.2 
mW/oC 
736 
mW 
- 


TEXAS 
~ 
INSTRUMENTS 


SN75109A. 
SN55109A. 
SN75110A 
SN55110A 
UNIT 
SN75112 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


TA 
~ aoe 
4.5 
5 
5.5 
4.75 
5 
5.25 
SupplV 
Voltage 
VCC + 
V 
TA < aoe 
4.75 
5 
5.5 


TA 
~ 
DOC 
-4.5 
-5 
5.5 
4.75 
-5 
-5.25 
Supply 
voltage 
VCC- 
V 
TA < DOC 
-4.75 
-5 
-5.5 


Positive common-mode 
output voltage 
0 
10 
0 
10 
V 


Negative 
common-mode 
output 
voltage 
0 
-3 
0 
-3 
V 


High-level input voltage, 
VtH 
2 
2 
V 


Low-level 
input 
voltage, 
VIL 
0.8 
0.8 
V 


Operating 
free-air 
temperature. 
T A 
-55 
125 
0 
70 
°c 
~ 


~ 
NOTE 3: When using only one channel 
of the line drivers, 
the other channel 
should be inhibited 
and/or 
have its outputs 
grounded. 
~Z 
~ ~ 
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


~~~:~~ 
~E~..t 


'"~ 
'"~ 


SN55109A. 
SN55110A. 


TEST CONOITIONS t 


SN75112 


PARAMETER 
SN75109A 
SN75110A 
UNIT 


MIN 
TYP* 
MAX 
MIN 
TYP* 
MAX 
MIN 
TYP* 
MAX 


VIK 
Input clamp voltage 
VCC± 
= MIN. 
II '= 
-12 
mA 
-0.9 
- 1.5 
-0.9 
-1.5 
-0.9 
-1.5 
V 


VCC± 
= MAX. 
Va 
= 10 V 
6 
7 
12 
15 
27 
36 


1010ni 
On-state 
output 
current 
mA 
VCC± 
= MIN. 
Va 
= 
-3 
V 
3.5 
6 
6.5 
12 
18 
27 


1010ffi 
Off-state 
output 
current 
VCC± 
= MIN. 
Va 
= 10 V 
100 
100 
100 
,A 


Input 
current 
at maximum 
A, 
B, or C inputs 
1 
1 
1 


II 
VCC± 
= MAX. 
VI = 5.5 V 
mA 


input 
voltage 
o input 
2 
2 
2 


A. B, or C inputs 
40 
40 
4a 


IIH 
High-level 
input 
current 
VCC± 
= MAX. 
VI = 2.4 V 
,A 
o input 
80 
80 
80 


A, 
B, or C inputs 
-3 
-3 
-3 


IlL 
low-level 
input 
current 
VCC± 
= MAX. 
VI = 0.4 V 
mA 
o input 
-6 
-6 
-6 


Supplv 
current 
from 
Vee 
+ with 
driver 
enabled 
VCC± 
z MAX. 
25 
40 
Ice 
+(on) 
18 
30 
23 
35 
A and 
B inputs 
at 0.4 
V, 
mA 
ICC -Ionl 
Supply 
current 
from 
Vce 
_ 
with 
driver 
enabled 
e and 
D inputs 
at 
2 V 
-18 
-30 
-34 
-50 
-65 
-100 


ICC+loffl 
Supply 
current 
from 
Vec 
+ with 
driver 
inhibited 
VCC± 
= MAX. 
18 
21 
30 
mA 
ICC-IoffJ 
Supply 
current 
from 
Vee 
_ 
with 
driver 
inhibited 
A, 
B, e, 
and 
0 inputs 
at 0.4 
V 
-10 
-17 
-32 


tFor 
conditions 
shown 
as MIN 
or MAX, 
use 
appropriate 
value 
specified 
under 
recommended 
operating 
conditions. 


iAlltypicalvaluesareatVee+ 
=: 5V,Vec_ 
=: 
-5V,TA 
=: 25°C. 


SN55109A. SN55110A 
SN75109A. SN75110A. SN75112 
DUAL LINE DRIVERS 


PARAMETER' 


FROM 
TO 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


(INPUT) 
(OUTPUT) 


tpLH 
9 
15 
ns 
A or B 
Y or Z 
CL = 40 
pF, 


tpHL 
RL ~ 
50 lJ, 
9 
15 
ns 


tpLH 
Cor 
0 
Y or Z 
See Figure 
1 
16 
25 
ns 


tpHL 
13 
25 
ns 


t tpLH = Propagation 
delay time, 
low-to-high-Ievel 
output. 


tPHL = Propagation 
delay 
time, 
high-to-Iow-level 
output. 


OUTPUT 
CL 
Y 
140 pF 
~ (See Note BI 


D: 
: 
: 


: • TO OTHER 
DRIVER 
' 
(S;,~N"o'; C) -l-"" " " " """ J 


OUTPUT 
CL 
Z 


T40pF 
~ l5ee Note B) 


~ 


O% 
50% 
, 
, 
, 
, 
, 
, 
, 
, 


r---tw1~ 
I 
, 
, 
, 


I 
, 
~tw2~ 
: 
: 
, 
' 
, 
' 


50% 
, 
I,,,, 


I 


tPlH~ 
,,,,,,, 
,, 


tPHl-~ 
~tPLH 


OUTPUT 
~ 
50% 
' C" 


z 
'CJ_o:~_______________________on 


itPHL 
, 
,,, 


NOTES: 
A. 
The pulse generators 
have the following 
characteristics: 
Zo = 50 O. te = tf = 10 ±5 
ns, twl 
= 500 ns, PRR :$ 1 MHz, 


tw2 
= 1 /'S, PRR s 
500 
kHz. 


B. 
CL includes 
probe and jig capacitance. 
C. 
For simplicity, 
only one channel 
and the enable connections 
are shown. 
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VCC+ = 4.5 v 
Va = -3V 


TA=25°C 
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I 
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I 
J 
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FIGURE 
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15 
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10 
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5 
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VCC+ = 4.5 V 
va 
= -3 
V 
TA = 25°C 
I 
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I 


1/ 
// 


<l: 
T 
12 
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10 
() 
'5c. 
8 
'5o 
; 
6 
~ 
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4 
I 
C2 
2 
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VCC+ = 4.5 V 
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V 
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special pulse-control 
circuit 


Figure 5 shows 
a circuit 
that 
may be used as a pulse generator 
output 
or in many other testing 
applications, 


INPUT 


A 


HIGH 


LOW 


OUTPUTS 
y 
Z 


OFF 
ON 


ON 
OFF 


Z I 


I 


1I2'109A, j 
L 


Or~~~:112 
V~CC- 
GROUND 
~--- 


TO OTHER 
-5 
V 
LOGIC AND 
STROBE 
INPUTS 


INPUT PULSE r--1 


...J L ZERO VOLTS 


,---T---------" 
\ 
\ 


\ 
\ 
\ 
\ 


\ 
\ 
\3 


2 
\ 
\ 


SWITCH 
POSITION 
1 
2 
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4 
5 
~~""~JL 
SL 1J 1f LJ n- 
ZERO 
...J L 
VOLTS 
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SN55111. 
SN75111 


QUADRUPLE LINE DRIVERS WITH COMMON ENABLES 


• 
Similar to a Dual Version of the 
SN55109A/SN75109A 
Line Driver 


• 
Improved Stability Over Supply Voltage and 
Temperature Ranges 


• 
Constant-Current Outputs 


• 
High Output Impedance 


• 
High Common-Mode Output Voltage Range 
(-3 
V to 10 VI 


• 
Glitch-Free Power-Up/Power-Down 
Operation 


• 
TTL Input Compatibility 


• 
Common Enable Circuit 


description 


The SN55111 and SN75111 feature four line 
drivers with a common enable input. When the 
enable input is high, a constant output current 
is 
switched 
between 
each pair of 
output 


terminals in response to the logic level at that 
channel's input. When the enable is low, all 
channel outputs are nonconductive (transistors 
biasedto cutoff). This feature minimizesloading 
in party-line systems where a large number of 
drivers share the same line. 


The driver outputs havea common-modevoltage 
range of - 3 V to 10 V, allowing common-mode 
voltages on the line without 
affecting driver 
performance. 


All outputs should be maintained within the 
recommended common-mode output voltage 
rangeto ensurethat the channelsdo not interact 
with each other. To minimize power dissipation, 
all unused inputs should be grounded. 


All inputs are diode clamped and are designed 
to satisfy TTL-system requirements. The inputs 
are tested 
at 2 V for high-logic-level input 


conditions and 0.8 V for low-logic-level input 
conditions. These tests guarantee 400 mV of 
noise margin when interfaced with Series54/74 
TTL. 


The SN55111 is characterizedfor operationfrom 
-55°C 
to 125°C. 
The SN75111 is charac- 
terized for operation from O°C to 70°C. 


SN55111 
... 
J PACKAGE 


SN75111 
... 
D. J. OR N PACKAGE 


(TOP VIEW) 


1A 
16 
VCC+ 


1Y 
15 
4A 
1Z 
14 
4Y 


2Z 
13 
4Z 
2Y 
5 
12 
3Z 


ENABLE 
6 
11 
3Y 
2A 
7 
10 
3A 
GND 
8 
9 
VCC- 


SN55111 
... 
FK PACKAGE 


(TOP 
VIEW) 


+u 
;>-«u 
u« 
Z><t 


2 
1 
20 19 


4 
18 


5 
17 


6 
16 


7 
15 


8 
14 


9 
1011 
12 13 


« 
Cl u 
1« 
N Z Z u'" 
<.:l 
U 
> 


lY 


lA 
lZ 


2Y 


2A 
2Z 


3Y 


3A 
32 


4Y 


4A 


4Z 


tThis 
symbol 
is in accordance 
with 
ANSI/IEEE 
Std 91-1984 
and 


IEC Publication 
617-12. 


Pin numbers 
shown 
are for 0, J, and N packages. 
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OUTPUT 
LOGIC 
ENABLE 
CURRENT 
INPUT 
INPUT 
Z 
y 


H 
H 
ON 
OFF 


L 
H 
OFF 
ON 


H 
L 
OFF 
OFF 


L 
L 
OFF 
OFF 


OUTPUT 


VCC- 
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SN55111, SN75111 


QUADRUPLE LINE DRIVERS WITH COMMON ENABLES 


absolute 
maximum 
ratings over operating 
free-air temperature 
range (unless otherwise 
noted) 


Supply voltage, Vcc + (see Note 1) ..... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
7 V 
Supply voltage, VCC_ 
...................................•................. 
- 7 V 
Input voltage (any input) 
5.5 V 
Output voltage range (any output) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
- 5 V to 12 V 
Continuous total dissipation. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
See Dissipation Rating Table 
Operating free-air temperature range: SN55111 
-55°C 
to 125°C 


SN75111 
ooC to 70°C 
Storage temperature range 
- 65°C to 150°C 
Case temperature for 60 seconds: FK package. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
260°C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D or N package 
260°C 
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J package 
300°C 


PACKAGE 
TA 
'" 
25°C 
DERATING 
FACTOR 
TA 
- 
70°C 
TA 
- 
85°C 


POWER RATING 
A80VE 
TA 
- 
25°C 
POWER RATING 
POWER RATING 
0 
950 
mW 
7.6 
mW/oC 
608 
mW 
N/A 


FK 
1375 
mW 
11.0 
mW/oC 
880 
mW 
275 
mW 


J ISN55111) 
1375 
mW 
11.0mW/oC 
880 
mW 
275 
mW 
J ISN75111) 
1025 
mW 
8.2 
mW/oC 
656 
mW 
N/A 


N 
1150 
mW 
9.2 
mW/oC 
736 
mW 
N/A 


SN551 1 1 
SN75111 


MIN 
NOM 


UNIT 


MAX 
MIN 
NOM 
MAX 


TA 
'" 
25°C 
4.5 
5 
5.5 
4.75 
5 
5.25 
Supply 
voltage, 
VCC + 
V 


TA < 25°C 
4.75 
5 
5.5 
4.75 
5 
5.25 


Supply 
voltage, 
VCC- 
TA 
'" 
25°C 
-4.5 
-5 
-5.5 
-4.75 
-5 
-5.25 


TA < 25°C 
V 
-4.75 
-5 
-5.5 
-4.75 
-5 
-5.25 


High-level 
input 
voltage, 
VIH 
2 
5.5 
2 
5.5 
V 


Low-level 
input 
voltage, 
VIL 
0 
0.8 
0 
0.8 
V 


Common-mode 
output 
voltage 
range 
IVOCR+ 
0 
10 
0 
10 
V 


IVOCR 
0 
-3 
0 
-3 


Operating 
free~air temperature, 
T A 
-55 
125 
0 
70 
°C 


TEXAS 
~ 
INSTRUMENTS 


SN55111. 
SN75111 
QUADRUPLE 
LINE DRIVERS WITH 
COMMON 
ENABLES 


electrical 
characteristics 
over recommended 
operating 
free-air temperature 
range, Vcc + = MAX, 
VCC - 
= MAX 
(unless otherwise 
noted) 


PARAMETER 
TEST CONDITIONS t 
MIN 
TYP* 
MAX 
UNIT 


VIK 
Input 
clamp 
voltage 
II ~ 
-12mA 
-0.9 
-1.5 
V 


VCC+ 
= MAX. 
VCC 
= MAX 
5.5 
7 
1010ni 
On-state output current 
mA 


VCC+ 
~ MIN. 
VCC- 
= MIN 
3.5 
5.5 


1010ffi 
Off-state 
output 
current 
VCC+ 
= MIN. 
VCC 
~ MIN. Vo 
= 10V 
100 
p.A 


VI = 2.4 
V 
40 
~A 
IIH 
High·level 
input 
current 


VI = VCC+ 
MAX 
1 
mA 


IlL 
Low-level 
input 
current 
VI = 0.4 
V 
-1.6 
mA 


Enable at 2 V 
28 
40 


ICC+ 
Supply 
current 
from 
V CC + 
A inputs 
at 0.4 
V 


Enable at 0.4 
V 


mA 
27 
40 


Enable at 2 V 
-43 
-55 


ICC- 
Supply 
current 
from 
V CC _ 
A inputs 
at 0.4 
V 
mA 


Enable at 0.4 
V 
-25 
-35 


tFor 
conditions 
shown 
as MIN or MAX, 
use the appropriate 
value specified 
under 
recommended 
operating 
conditions. 


*AII typical 
values 
are at VCC+ 
= 5 V. VCC- 
~ 
-5 
V. and TA = 25°C. 


FROM 
TO 
TEST 


PARAMETER 
MIN 
TYP 
MAX 
UNIT 
(INPUT) 
(OUTPUT) 
CONDITIONS 


tPLH 
Propagation 
delay time. 
low-to-high-Ievel 
output 
A 
Y or Z 
9 
15 
ns 


tpHL 
Propagation delay time. high-to-Iow-Ievel output 
A 
Y or Z 
7 
15 
ns 


tpLH 
Propagation delay time. low-to-high-level output 
Enable 
Y or Z 
See Figure 
1 


14 
25 
ns 


tpHL 
Propagation 
delay time, 
high-to-Iow-Ievel 
output 
Enable 
Y or Z 
15 
25 
ns 


TEXAS -II} 
INSTRUMENTS 


SN55111, 
SN75111 


QUADRUPLE LINE DRIVERS WITH COMMON ENABLES 


A INPUT 
~o,*, 
50'*' 


I 
I 
I 
I 
~tw1-+f 
I 
I 
I 
I 


I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
--'tPHL 


tPLH--l4-+I 
I· .i 


I 
I 
I 
I 
I 
I 


tw2~ 
I 
I 


I 
I 
I 
I 
I4---+t- tpLH 
I 
I 


I 


-:- 
---- 
a v 


I+--*-tPHL 
I 
_1 
off 


I 


I 
I 


tpHL--M-+I 


I 
-1----------------- 
on 


k-+/-tPLH 


NOTES: 
A. 
The pulse generators 
have the following 
characteristics: 
20 = 50 O. 'r = If = 10 ± 5 ns. Iw1 
:s 200 ns. PRR :s 1 MHz. 


Iw2 
:s 1 ~s. PRR :s 500 kHz. 


B. 
CL includes 
probe 
and jig capacitance. 


TEXAS 
." 
INSTRUMENTS 


• 
Choice 
of Open-Collector. 
Open-Emitter. 
or 


3-State 
Outputs 


• 
High-Impedance 
Output 
State 
for Party-Line 
Applications 


• 
Single-Ended 
or Differential 
AND/NAND 


Outputs 


• 
Single 
5-V Supply 


• 
Dual Channel 
Operation 


• 
Compatible 
With 
TTL 


• 
Short-Circuit 
Protection 


• 
High-Current 
Outputs 


• 
Common 
and Individual 
Output 
Controls 


• 
Clamp 
Diodes 
at Inputs 
and Outputs 


• 
Easily Adaptable 
to SN55114 
and SN75114 


Applications 


• 
Designed 
for Use With 
SN55115 
and 


SN75115 


description 


The SN55113 
and SN75113 
dual differential 
line 
drivers 
with 
3-state 
outputs 
are designed 
to 
provide 
all the 
features 
of the 
SN55114 
and 


SN751141ine 
drivers 
with 
the added feature 
of 
driver 
output 
controls. 
Individual 
controls 
are 
provided 
for 
each 
output 
pair, 
as 
well 
as a 


common 
control 
for 
both 
output 
pairs. 
If any 
output 
is low, the associated 
output 
is in a high- 
impedance 
state and the output 
can neither drive 
nor load the bus. This permits 
many devices 
to 
be connected 
together 
on the same transmission 
line for party-line 
applications. 


The output 
stages are similar to TTL totem-pole 
outputs, 
but with 
the sink outputs, 
YS and ZS, 
and the corresponding 
active 
pull-up terminals. 
YP and ZP, available 
on adjacent 
package 
pins. 


The SN55113 
is characterized 
for operation 
over 
the full military 
temperature 
range of - 55 °e to 


125°e. 
The 
SN75113 
is 
characterized 
for 


operation 
over the temperature 
range of 0 °e to 
70oe. 


SN55113. 
SN75113 


DUAL DIFFERENTIAL LINE DRIVERS 


SN55113 
... 
J PACKAGE 


SN75113 
... 
D. J. OR N PACKAGE 


(TOP VIEW) 


1ZP 
1ZS 
1YS 
1YP 


1A 
18 


1C 


GND 


VCC 
2ZP 
2ZS 
2YS 
2YP 
2A 


2C 
CC 


1 V16 


2 
15 


3 
14 


4 
13 


5 
12 


6 
11 


7 
10 
8 
9 


SN55113 
... 
FK PACKAGE 


(TOP VIEW) 


(J) 
0.. 
Uo.. 


N N U 
UN 
Z >N 


2 
1 20 
19 


1YS 
4 
18 
2ZS 


1YP 
5 
17 
2YS 


NC 
6 
16 
NC 


1A 
7 
15 
2YP 


18 
8 
14 
2A 


9 
1011 
12 13 


U OU 
UU 
ZZ UN 
(:J 


NC - No internal 
connection 


FUNCTION 
TABLE 


INPUTS 
OUTPUTS 


OUTPUT 
CONTROL 
DATA 
AND 
NAND 


C 
CC 
A 
Bt 
Y 
Z 


L 
X 
X 
X 
Z 
Z 


X 
L 
X 
X 
Z 
Z 


H 
H 
L 
X 
L 
H 


H 
H 
X 
L 
L 
H 


H 
H 
H 
H 
H 
L 


H = high level, L = low level, X = irrelevant, 
Z = high impedance 
(off) 
ts 
input and 4th line of function 
table are applicable 
only 


to driver number 
1. 


PRODUCTION DATA documents 
contain 
information 


current IS of publication dlte. Products conform to 
specifications 
per the terms 
of Texas Instruments 
~~~~~:~~i~.i~:1~18 
~~:~~~ti:; 
~IO::~:~:t:r~~S 
not 


TEXAS '1!1 
INSTRUMENTS 


SN55113, 
SN75113 
DUAL DIFFERENTIAL 
LINE DRIVERS 


'This 
symbol 
is in accordance 
with 
ANSI/IEEE Std 91-1984 
and 
IEC Publication 
617-12. 


Pin numbers shown 
are for 0, J. and N packages. 


AND 
(4) 
III 
NAND 


PULL-UP 
PULL·UP 


lYP 
lZP 


AND 
NAND 


SINK 
131 
(2) 
SINK 


OUTPUT 
OUTPUT 


1YS 
lZS 


OUTPUT 
171 


CONTROL 
lC 


W··· VCC bus 


tThese 
components 
common 
to both drivers. 
Resistor 
values 
shown 
are nominal 
and in ohms. 


TEXAS 
." 
INSTRUMENTS 


SN55113. 
SN75113 
DUAL DIFFERENTIAL LINE DRIVERS 


absolute maximum ratings over operating free-air temperature 
range (unless otherwise 
noted) 


Supply 
voltage, 
VCC (see Note 
1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
7 V 
Input 
voltage. 
. . . . . . . . . . . . . . . . . . . 
. 
" . . . . . . . . . .. 
5.5 V 
Off-state 
voltage 
applied 
to open-collector 
outputs 
. . . . . . . . . .. 
12 V 
Continuous 
total 
power 
dissipation 
(see Note 
2) . . . . . . . . . . . . . . . . .. 
See Dissipation 
Rating 
Table 
Operating 
free-air 
temperature 
range: 
SN55113 
-55°C 
to 
125°C 


SN75113 
. . . . . . . 
. 
ooC to 70°C 
Storage 
temperature 
range 
- 65°C 
to 
150°C 
Lead temperature 
1,6 mm (1/16 
inch) from 
case for 
10 seconds: 
D or N package. 
. . . . . . .. 
260°C 
Case temperature 
for 60 seconds: 
FK package. 
. . . . . . . . . . . . . . . . . . . 
. 
260°C 


Lead temperature 
1,6 mm (1/16 
inch) from 
case for 60 seconds: 
J package 
300°C 


PACKAGE 
TA 
'" 
25·C 
DERATING 
FACTOR 
TA 
- 
70·C 
TA 
- 
125·C 


POWER RATING 
ABOVE TA 
- 
25·C 
POWER RATING 
POWER RATING 


D 
950 
mW 
7.6 
mW/·C 
608 
mW 
NIA 


FK 
1375 
mW 
11.0 
mW/·C 
880 
mW 
275 
mW 
J ISN55113} 
1375 
mW 
11.0 
mW/·C 
8BO mW 
275 
mW 
J ISN75113} 
1025 
mW 
8.2 
mW/·C 
656 
mW 
N/A 


N 
1150 
mW 
9.2 
mW/·C 
736 
mW 
N/A 


SN55113 
SN75113 


MIN 
NOM 
MAX 
MIN 


UNIT 


NOM 
MAX 


Supply 
voltage, 
VCC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


High-level 
input voltage, 
VIH 
2 
2 
V 


Low-level 
input voltage, 
VIL 
0.8 
0.8 
V 


High-level 
output 
current, 
IOH 
-40 
-40 
mA 


Low-level 
output 
current, 
IOL 
40 
40 
mA 
Operating free-air temperature, 
TA 
-55 
125 
0 
70 
'c 


TEXAS 
." 
INSTRUMENlS 


SN55113. 
SN75113 
DUAL DIFFERENTIAL 
LINE DRIVERS 


electrical 
characteristics 
over recommended 
operating 
free-air temperature 
range (unless otherwise 
noted) 


TEST 
CONDITIONS 
t 
SN55113 
SN75113 


PARAMETER 
Typt 
Typt 
UNIT 


MIN 
MAX 
MIN 
MAX 


VIK 
Input 
clamp 
voltage 
VCC 
MIN. 
II 
12 mA 
0.9 
1.5 
0.9 
1.5 
V 


VCC 
- 
MIN. 
VIH 
- 
2 V. 
10H = 
10 
mA 
2.4 
3.4 
2.4 
3.4 


VOH 
High-level 
output 
voltage 
V 
VIL = 0.8 
V 
I 
10H = -40 mA 
2 
3.0 
2 
3.0 


VOL 
Low-level 
output 
voltage 
VCC 
= MIN. 
VIH 
- 
2 V. 


0.23 
0.4 
0.23 
0.4 
V 


VIL = 0.8 
V. 
10L = 40 
mA 


VOK 
Output 
clamp 
voltage 
VCC 
- 
MAX. 
10 
- 
-40 
mA 
1.1 
-1.5 
1.1 
1.5 
V 


TA :: 25°C 
1 
10 


Off-state 
open-collector 
VOH 
= 
12 V 


TA 
= 125°C 
200 
10Ioffi 
VCC 
= 
MAX 


TA - 
25°C 
1 
10 
_A 


output 
current 
VOH 
= 
5.25 
V 


TA = 
70 


De 
20 


TA - 
25°C. 
Va 
- 
0 to VCC 
±10 
±10 


Off-state 
VCC 
= MAX. 
Va 
- 
0 
-150 
-20 


102 
{high-impedance-statel 
Output 
controls 
Va 
= 0.4 
V 
±80 
±20 
_A 


at 0.8 V 
TA = MAX 
Va 
- 
2.4 
V 
±80 
±20 
output 
current 


Va 
= Vce 
80 
20 


Input 
current 
A. 
8. 
e 
1 
1 


II 
at maximum 
Vce 
= 
MAX. 
VI 
= 
5.5 
V 
mA 


input 
voltage 
CC 
2 
2 


High-level 
A. 
B. e 
40 
40 


IIH 
input 
current 
ee 
VCC 
= MAX. 
VI 
= 2.4 
V 
80 
80 
_A 


Low-level 
A. 
B.C 
-1.6 
-1.6 


IlL 
Vee 
= MAX. 
VI 
= 0.4 
V 
mA 
input 
current 
ee 
- 3.2 
-3.2 


Short-circuit 
105 


output 
current § 


VCC 
= 
MAX. 
Va 
= O. 
TA = 25°C 
-40 
-90 
-120 
-40 
-90 
-120 
mA 


Supply 
current 
All inputs 
at 0 V. 
No load. 
Vce 
= MAX 
47 
65 
47 
65 


Ice 
mA 
(both drivers) 
TA = 25°C 
VCC 
= 7 V 
65 
85 
65 
85 


t All 
parameters 
with 
the 
exception 
of off-state 
open-collector 
output 
current 
are measured 
with 
the 
active 
pull-up 
connected 
to the 
sink 
output. 


:tAli 
typical 
values 
are at TA 
::: 25°C 
and VCC 
::: 5 V, with 
the exception 
of Ice 
at 7 V. 


§Only 
one output 
should 
be shorted 
at a time, 
and duration 
of the 
short-circuit 
should 
not 
exceed 
one second. 


SN55113 
SN75113 


PARAMETER 
TEST 
CONDITIONS 
UNIT 


MIN 
TYP 
MAX 
MIN 
TYP 
MAX 


tpLH 
Propagation 
delay 
time. 
low-to-high-Ievel 
output 
13 
20 
13 
30 
ns 


Propagation 
delay 
time, 
high-to-Iow-Ievel 
output 
See Figure 
1 
12 
20 
12 
30 
tpHl 
ns 


tPZH 
Output 
enable 
time 
to high 
level 
RL = 
180 a. See Figure 
2 
7 
15 
7 
20 
ns 


tpZL 
Output 
enable 
time 
to low 
level 
AL = 
250 a, See Figure 
3 
14 
30 
14 
40 
ns 


tpHZ 
Output 
disable 
time 
from 
high 
level 
AL 
- 
180 a, See Figure 
2 
10 
20 
10 
30 
ns 


tplZ 
Output 
disable 
time 
from 
low 
level 
AL 
- 
250 a. See Figure 
3 
17 
35 
17 
35 
ns 


TEXAS 
." 
INSTRUMENTS 


SN55113, 
SN75113 


DUAL DIFFERENTIAL 
LINE DRIVERS 


PULSE 


GENERATOR 
(SeeNote AI 
I 
50 n I 
I 
L 
....J 


NAND 
OUTPUT 


CL = 30 pF 
~ 
(See Note Bl 


--+i 
14---';5ns 
-+l 
1+-';5 
ns 


$ 


1 
I 90% 
910'%5~1 L- 


11 
- 
- 
- 
- 
- 
- 
3V 


INPUT 
I 
1.5 V 


10% 
1 
I 
10% 


~ 
~ 
tPHL 
1 
------- 
0 V 
I 
I 
r 
1!_tP_L_H 
__ 
VOH 


! 
\5V 
I 11.5V 


I 
.••·-----<1 -,- - --- 
VOL 


tPLH_I4>---"~ 
I.. 
~I tPHL 
fov 
\-'~--_VO" 


----~. 
_.---- 
VOL 


TEXAS -1!1 
INSTRUMENTS 


SN55113. 
SN75113 
DUAL DIFFERENTIAL 
LINE DRIVERS 


PULSE 


GENERATOR 
(5•• Not. Al 


CL = 30 pF 
~ 
(5•• Not. BI 


••5 ns-.l 
If- 


1-1-- 
90% 
1 


1.5V 
I 
: 
I 
10% 


~tPZH 
, 
I _--_,-.--:tVOH 
____ )i5V 
i t-~ 


. 
tpHZ --w.--.l ~ 
voff" 
0 V 


TEXAS 
~ 
INSTRUMENTS 


SN55113. 
SN75113 


DUAL DIFFERENTIAL 
LINE DRIVERS 


PULSE 
GENERATOR 
(S•• Note Al 


I 
I 
L 
J 
CL = 30pF 
I 
I 
- - - - - - 
*' (S•• Not. 
BI 
I 
L 
J 


-.l 
f4-"5 ns 


1-1------3V 
I 
I 


: 
: I 
10% 


!+-tPZL-.t 
I 
I 
I 


I 
I 
I 
I 


I 
I 
\" ·''''k'' 
--------,-VOL 


NOTES: 
A. 
The pulse generator 
has the following 
characteristics: 
Zo = 50 0, PRR s 500 kHz, tw = 
100 ns. 


B. 
CL includes 
probe 
and jig capacitance. 
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• 
INSTRUMENTS 


SN55113, 
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LINE DRIVERS 


6 


5 


>I 
4 
'"Cl:l0>.. 3 
:l~:l0I 
2 
0> 


No load' 
TA = 25°C 


VCC = 5.5 V 


VCC = 5 vi 


VCC = 4.5 V 


6 


5 


>~ 4 
Cl:l0> 
3 
..:l~:l0 
I 
2 
0> 


Load = 500 n to ground 
TA = 25°C 


VCC=5.5 
V_ r--- 


VCC = 5 V 


VCC = 4.5 V 


DISABLED 
HIGH 


I 


6 


5 


>I 
4 
'"Cl:l0>.. 
3 
:l~:l0 
I 
2 
0> 


V~c 
= 5 V 
No load 


TA = 125°C 


\ 
:A 


o 


=25°C 


TA=-55 
C 


OUTPUT VOLTAGE 


vs 


OUTPUT CONTROL 
VOLTAGE 


6 


5 


>I 
4 


'"Cl:l0> 
3 
..:l~:l0 
2 
I0> 


VC~ = 5 V 


I 
I 


Load = 500 n to ground 


I 
° 
TA=125 
C 


/ 


"\ 


1\ T~o= 25°C 


TA=-55 
C 


I 


DISABLED 
HIGH 


fOata 
for temperatures 
below DOC and above 
70°C 
and for supply voltages 
below 
4.75 
V and above 
5.25 
V are applicable 
to SN55113 


circuits 
only. 
These 
parameters 
were 
measured 
with 
the active 
pull·up 
connected 
to the sink output. 
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DUAL DIFFERENTIAL 
LINE DRIVERS 


6 


5 


>I 
4 
.. 
01:l 
"0>•.. 3 
:lEo 
:l0I 
2 
0> 


Vcc = 5.5'V 
Load = 500 n to VCC 


VCC= 5V 
TA = 25°C 


VCC = 4.5 'v 


DI~ABLED r 
o 
o 
1 
2 
3 
4 


VI-Input 
Voltage (Output Control)-V 


4.0 


3.6 


3.2 


~ 
2.8 
8- 
~ 
2.4 
> 
•.• 2.0 
:la. 


~ 
1.6 


01.2 
> 


VCC=4.5V 


VOH(lOH = -10 
m~ - 


f-- 
I-- 
-- 
I--- 
f- 
- 
- 
-VOH(lOH 
= -40 
mAl 


f--- -VOL(lOL 
40mA) 


I 
o 
-75 
-50 
-25 
0 
25 
50 
75 
100 
125 


TA-Free·Air 
Temperature-OC 


6 


5 


>I 
4 
•. 
01:l 
"0> 3 
•..:l 
Eo 
:l0I 
2 
0> 


Load = 500 n to VCC 
VCC = 5 V 


/TA 
= 25°C 
•.. 


TA = 125°C 
TA = _55°C 


I 
I 
I 


DIS~BLE~ 
LO~i 
o 
o 
1 
234 


VI-Input 
Voltage (Output Control)-V 


HIGH·LEVEL OUTPUT VOLTAGE 


vs 


OUTPUT CURRENT 


5 
TA=25°C 


VCC = 5.5 V 
4 
>I•. 
01:l 
3 
"0>•.. 
:lEo 


2 
:l0IJ:0> 


0 
0 
-20 
-40 
-60 
-80 
-100 
-120 


IOH-Qutput 
Current-mA 


FIGURE 11 


tOata 
for temperatures 
below ooe and above 700e 
and for supply voltages 
below 4.75 
V and above 5.25 
V are applicable to SN55113 
circuits only. These 
parameters 
were measured 
with the active pull·up connected 
to the sink output. 
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SUPPL Y CURRENT 


LOW·LEVEL 
OUTPUT VOLTAGE 
(BOTH DRIVERS) 


vs 
vs 
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80 
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60 
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c: 


"0 
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40 
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FIGURE 12 
FIGURE 13 
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vs 
vs 
FREE-AIR 
TEMPERATURE 
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~ 
48 


::Ju 
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40 


38 
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No load 
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~ 
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"- .......•• 
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« 
E,!. 


c: 
~ 
60 


::JU 
> 
a. 
0. 
40 
::J 
'7u~ 
20 


VCC ='5 V 
"" 
, 


RL=oo 


CL = 30 pF 
Inputs: 3·volt square wave 
TA = 25°C 
/ 


,./ 
- 


1 
4 
10 
f-Frequency-MHz 


tData 
for temperatures 
below ooe and above 
700e 
and for supply voltages 
below 
4.75 
V and above 
5.25 
V are applicable 
to SN5S1 13 
circuits 
only. 
These 
parameters 
were 
measured 
with 
the active 
pull-up 
connected 
to the sink output. 
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PROPAGATION 
DELAY 
TIMES 


FROM 
DATA 
INPUTS 


C 
20 


~ 
18 
::>a- 
c: 
16 


Vcc 
- 5 V 
CL = 30 pF 
See Figure 
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---- ---- 


"- 
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tpHL 
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C 
14 


E,g 
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~E 
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i= 
~ 
-;; 
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Vcc = 5 V 
See Figures 
2 and 3 
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FIGURE 17 


tOata 
for temperatures 
below O°C and above 70°C 
and for supply voltages 
below 4.75 
V and above 5.25 
V are applicable to SN55113 
circuits only. These parameters 
were 
measured 
with the active pull·up connected 
to the sink output. 
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RECEIVER 
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PAIR 


TEXAS -II} 
INSTRUMENTS 


• 
Choice 
of Open-Collector, 
Open-Emitter, 
or 


Totem-Pole 
Outputs 


• 
Single-Ended 
or Differential 
AND/NAND 


Outputs 


• 
Single 
5-V Supply 


• 
Dual-Channel 
Operation 


• 
TTL-Compatible 


• 
Short-Circuit 
Protection 


• 
High-Current 
Outputs 


• 
Triple 
Inputs 


• 
Clamp 
Diodes 
at Inputs 
and Outputs 


• 
Designed 
for Use with 
SN55115 
and 


SN75115 
Differential 
Line Receivers 


• 
Designed 
to Be Interchangeable 
with 


Fairchild 
9614 
Line Driver 


description 


The SN55114 
and SN75114 
dual differential 
line 
drivers are designed to provide differential 
output 


signals 
with 
the 
high-current 
capability 
for 


driving 
balanced 
lines, 
such as twisted 
pair, at 


normal 
line 
impedances 
without 
high 
power 


dissipation. 
The output 
stages are similar to TTL 


totem-pole 
outputs, 
but with 
the sink outputs, 
YS and ZS, and the corresponding 
active 
pull- 
up terminals, 
YP and ZP, available 
on adjacent 


package 
pins. 
Since the output 
stages 
provide 
TTL-compatible 
output 
levels, these devices may 
also be used as TTL expanders 
or phase splitters. 


The SN55114 
is characterized 
for operation 
over 


the full military 
temperature 
range of - 55 DC to 
125 
DC. 
The 
SN75114 
is 
characterized 
for 
operation 
from oDe 
to 70De. 


logic 
symbol 
t 


(51 
&C> 
1YP 


1A 
1YS 
(61 
1B 
1ZP 


1C 
(7) 


1ZS 


(9) 
2YP 


2A 
(101 
2YS 


2B 
2ZP 


2C 
(111 


2ZS 


tThis 
symbol 
is in accordance 
with 
ANSI/IEEE 
Std 91-1984 
and 
IEC Publication 
617-12. 


SN55114, 
SN75114 


DUAL DIFFERENTIAL LINE DRIVERS 


SN55114 
... 
J PACKAGE 


SN75114 
... 
D. J. OR N PACKAGE 


(TOP VIEW) 


1ZP 
1ZS 


1YS 
1YP 


1A 
16 


lC 
GND 


VCC 
2ZP 


2ZS 
2YS 
2YP 
2C 
26 


2A 


1 U16 


2 
15 


3 
14 


4 
13 


5 
12 


6 
11 


7 
10 


8 
9 


SN55114 
... 
FK PACKAGE 


(TOP VIEWI 


3 
2 
1 20 19 


4 
18 [ 


5 
17[ 


6 
16 [ 


7 
15[ 


8 
14 [ 


9 
10 11 1213 


INPUTS 
OUTPUTS 


A 
B 
C 
Y 
Z 


H 
H 
H 
H 
L 


ALL OTHER INPUT COMBINATIONS 
L 
H 


(41 
1YP 
(31 
1YS 


(1) 
1ZP 
(2) 
1ZS 


2VP 


2VS 


2ZP 


2ZS 
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DUAL 
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LINE 
DRIVERS 


AND 


PUll-Up(4.121 
yp 
AND 
13.131 


SINK 
OUTPUT 


ys 


Pin numbers 
shown 
are for D, J. and N packages 


tThese 
components 
are common 
to both drivers. 


Resistor 
values 
shown 
are nominal 
and in ohms. 


11,151 NAND 
PULL·UP 


ZP 
(2,141 
NAND 


SINK 
OUTPUT 


181 
ZS 
GND 


SN55114 
SN75114 
UNIT 


Supply 
voltage, 
VCC (see Note 
1) 
7 
7 
V 


Input 
voltage 
5.5 
5.5 
V 


Off-state 
voltage 
applied 
to open-collector 
outputs 
12 
12 
V 


Continuous 
total 
power 
dissipation 
(see Note 2) 
See Dissipation 
Rating Table 


Operating 
free-air 
temperature 
range 
-55t0125 
o to 70 
°C 


Storage 
temperature 
range 
-65 
to 150 
-65 
to 150 
°C 


Case temperature 
for 60 seconds: 
FK package 
260 
°C 


Lead temperature 
1,6 mm (1/16 
inch) from 
case for 60 seconds: 
J package 
300 
°C 


Lead temperature 
1,6 mm 11/16 inch) from 
case for 
10 seconds: 
o or N package 
260 
°C 


NOTES: 
1. 
Voltage 
values 
are with 
respect 
to network 
ground 
terminal. 


2. 
In the FK and J packages, 
SN55114 
chips are either silver glass or alloy mounted. 
In the J package, 
SN75114 
chips are glass 
mounted. 


TA 
:<; 25°C 
DERATING 
FACTOR 
TA 
- 
70°C 
TA 
- 
125°C 
PACKAGE 


POWER RATING 
ABOVE 
TA 
- 
25°C 
POWER RATING 
POWER RATING 


D 
950 
mW 
7.6 mW/oCC 
608 
mW 
- 


FK 
1375 
mW 
11.0 
mW/oC 
880 
mW 
275 
mW 


J(SN55114) 
1375 
mW 
11.0 
mW/oC 
880 
mW 
275 
mW 


J (SN75115) 
1025 
mW 
8.2 
mW/oC 
656 
mw 
- 


N 
1150mW 
9.2 
mW/oC 
736 
mW 
- 


SN55114 
SN75114 


MIN 
NOM 


UNIT 


MAX 
MIN 
NOM 
MAX 


Supply 
voltage, 
VCC1 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


High-level 
input 
voltage, 
VIH 
2 
2 
V 


Low-level 
input 
voltage, 
VIL 
0.8 
0.8 
V 


High-level 
output 
current, 
IOH 
-40 
-40 
mA 


Low-level 
output 
current, 
IOL 
40 
40 
mA 


Operating 
free-air 
temperature, 
TA 
-55 
125 
0 
70 
°C 


TEXAS 
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INSTRUMENTS 


SN55114. 
SN75114 


DUAL DIFFERENTIAL 
LINE DRIVERS 


electrical 
characteristics 
over recommended 
operating free-air temperature 
range (unless otherwise 
noted) 


TEST CONDITIONS' 
SN55114 
SN75114 
PARAMETER 
Typt 
Typt 
UNIT 


MIN 
MAX 
MIN 
MAX 


VIK 
Input clamp voltage 
VCC=MIN, 
11=-12mA 
-0.9 
-1.5 
-0.9 
-1.5 
V 


High-level 
output 
VCC-MIN, 
VIH-2V,1 
10H- 
-10 
mA 
2.4 
3.4 
2.4 
3.4 


VOH 
I 


V 


voltage 
VIL=0.8 
V, 
10H = -40 
mA 
2 
3 
2 
3 


VOL 


Low-level 
output 
Vce=MIN, 
VIH=2V, 
0.2 
0.4 
0.2 
0.45 
V 


voltage 
VIL=0.8 
V, 
10L =40 
mA 


Vee=5 
V, 
10=40 
mA, 
TA=25°e 
6.1 
6.5 
6.1 
6.5 
VOK 
Output 
clamp voltage 
V 
Vee=MAX, 
10= -40 
mA, 
TA=25°e 
-1.1 
-1.5 
-1.1 
-1.5 


TA =25°e 
1 
100 


Off-state 
open-collector 
VOH=12 
V 
TA=125°e 
200 


10(off) 
Vee=MAX 


TA=25°e 
1 
100 
~A 


output 
current 
VOH=5.25 
V 
TA =70oe 
200 


II 


Input current 
at 
Vee=MAX, 
VI=5.5 
V 
1 
1 
mA 
maximum 
input voltage 


IIH 
High-level 
input 
current 
Vec= 
MAX,VI=2.4 
V 
40 
40 
~A 


IlL 
Low-level 
input 
current 
Vee=MAX, 
VI=O.4 
V 
-1.1 
-1.6 
-1.1 
-1.6 
mA 


Short-circuit 


105 
output current § 
Vee=MAX, 
VO=O, 
TA=25°e 
-40 
-90 
-120 
-40 
-90 
-120 
mA 


Supply current 
All inputs 
at 0 V, No load, I Vee = MAX 
37 
50 
37 
50 


Ice 
I Vee=7 
V 


mA 
(both drivers) 
TA=25°e 
47 
65 
47 
70 


t All parameters 
with 
the exception 
of off-state 
open-collector 
output 
current 
are measured with 
the active 
pullup connected 
to the sink 
output. 
For conditions 
shown 
as MIN or MAX, 
use the appropriate 
value specified 
under recommended 
operating 
conditions. 


tAli 
typical 
values are at TA 
= 25°C 
and Vee 
= 5 V, with the exception 
of Ice 
at 7 V. 
§Only one output 
should 
be shorted 
at a time, 
and duration 
of the short circuit 
should 
not exceed one second. 


TEST 
SN55114 
SN75114 
PARAMETER 
UNIT 


CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 


tPLH 
Propagation 
delay time, 
low~to~high-Ievel 
output 
CL = 30 pF, 
15 
20 
15 
30 
ns 


tPHL 
Propagation 
delay time, 
high~to~low-level 
output 
See Figure 1 
11 
20 
11 
30 
ns 
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-+t 
14-"5 ns 


1 
I 


~ 


I 
90% 


I 
1.5V 
10% 
INPUT 
~ 
tw 


I,.. 
I 
y 
I 
OUTPUT 
I 
I 
I 
Z 
OUTPUT 
: 


tPHL 
14 


~ 
tpLH 


1.5 V 


-+l 
14- "5 ns 
I 
I 
90%~1- 
- 
--3V 


1.5V 
I 
I 
10% 
~I 
OV 
I 
14 
~ItpLH 
: 1.5X--- 
VOH 


1 
" 
LVOL 


1 


tpLH 
14 
~~I 
VOH 
1.57 


-- 
VOL 


NOTES: 
A. The pulse generator 
has the following 
characteristics: 
20 
= 5000, 
PRR :s: 500 
kHz. tw 
:s: 100 
ns. 


a. 
CL includes 
probe and jig capacitance. 


6 


5 


>I 
4 
.. 
~ 
"0>•.. 
3 
::lSo 
::laI 
2 
a> 


No load 
TA=25°C 


VCC = 5.5 V 


VCC = 5 V 


VCC=4.5V 


VI-Data 
Input Voltage-V 


FIGURE 
2 
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5 


>I 
4 
.. 
'" 
:l! 
"0>•.. 
3 
::lSo 
::laI 
2 
a> 


Vcc = 5 V 
No load 


TA = 125°C 


\ 
~Ao= 25°C 


TA=-55 
C 


VI-Data 
Input Voltage-V 


FIGURE 
3 


t Data for temperatures 
below 
O°C 
and above 70°C 
and for supply voltages 
below 4.75 
V and above 5.25 V are applicable 
to SN55114 
circuits 
only. 
These parameters 
were 
measured 
with 
the active 
pul!up 
connected 
to the sink output. 
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SeeFigure 1 
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IOH-Output 
Current-mA 


FIGURE 
4 


t Data for temperatures 
below O°C and above 70°C 
are applicable to SN55114 
circuits only. These parameters 
were measured 
with the 
active pullup connected 
to the sink output. 
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SUPPLY CURRENT 
(BOTH 
DR IVERS) 


SUPPLY 
CURRENT 


(BOTH 
DR IVERS) 


100 


80 
« 
E 
I~~ 60 
:;u 
>-a. 
Q. 40 
::l 
'"Iu~ 
20 


Vcc= 
5V 
Inputs grounded 
Outputs open 
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~ 
"" '" 


~ 


40 
« 
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c;. 36 
a. 
Q. 
::l 
'f 34 
uu 


30 
-75 
-50 
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0 
25 
50 
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100 
125 


TA-Free-Air 
Temperature-OC 


SUPPLY 
CURRENT 
(BOTH 
DRIVERS) 


Vcc = 5 V 
RL = 00 
CL = 30 pF 
Inputs: 
3-volt squarewave 
TA = 25°C 


1/ 
./" 


tOata 
for temperatures 
below aoe and above 
70°C 
are applicable 
to SN55114 
circuits 
only. These 
parameters 
were 
measured 
with 
the 
active 
pullup connected 
to the sink output. 


f-Frequency-MHz 


FIGURE 10 
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• 
Choice 
of Open-Collector 
or Active 
Pull-Up 


(Totem-Pole) 
Outputs 


• 
Single 
5-V Supply 


• 
Differential 
Line Operation 


• 
Dual-Channel 
Operation 


• 
TTL Compatible 


• 
± 15 V Common-Mode 
Input 
Voltage 
Range 


• 
Optional-Use 
Built-In 
130-0 
Line-Terminating 


Resistor 


• 
Individual 
Frequency 
Response 
Controls 


• 
Individual 
Channel 
Strobes 


• 
Designed 
for Use With 
SN55113, 
SN75113, 
SN55114, 
and SN75114 
Drivers 


• 
Designed 
to Be Interchangeable 
With 


Fairchild 
9615 
Line Receivers 


description 


The SN55115 
and SN75115 
dual differential 
line 
receivers 
are designed to sense small differential 


signals 
in the presence 
of large common-mode 
noise. These devices give TTL-compatible 
output 
signals 
as a function 
of the 
differential 
input 
voltage. 
The open-collector 
output 
configuration 


permits 
the 
wire-ANDing 
of 
similar 
TTL 


outputs 
(such 
as SN5401 /SN7401) 
or 
other 
SN55115/SN75115 
line receivers. 
This permits 
a level of logic to be implemented 
without 
extra 
delay. 
The 
output 
stages 
are 
similar 
to 
TTL 


totem-pole 
outputs, 
but with 
sink outputs, 
1YS 
and 2YS, 
and the corresponding 
active 
pull-up 
terminals, 
1YP and 2YP, available 
on adjacent 
package pins. The frequency 
response and noise 
immunity 
may be provided 
by a single external 
capacitor. 
A strobe 
input 
is provided 
for 
each 
channel. 
With 
the 
strobe 
in the 
low 
level, 
the 
receiver 
is disabled 
and the outputs 
are forced 
to a high level. 


The SN55115 
is characterized 
for operation 
over 
the full military 
range of - 55 ce to 125 ce. The 
SN75115 
is characterized 
for 
operation 
from 
oce to 70ce. 
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SN75115 


DUAL DIFFERENTIAL 
LINE RECEIVERS 


SN55115 
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J PACKAGE 
SN75115 
... 
D. J. OR N PACKAGE 


(TOP VIEW) 


1YS 


1YP 


1STR8 


1RTC 
18 
5 
1RT 
6 


1A 
7 
GND 
8 


VCC 
2YS 
2YP 
2STR8 
2RTC 
28 
2RT 
2A 


SN55115 
... 
FK PACKAGE 


(TOP VIEW) 


"- 


CfJ 
UCfJ 
>- 
>- 
U 
U>- 
Z>N 


1 2019 


1STR8 
4 
18 
2YP 


1RTC 
5 
17 
2STR8 
NC 
6 
16 
NC 


18 
7 
15 
2RTC 


1RT 
8 
14 
28 


9 
10 11 1213 


« 
OU« 
I- 
ZZNa:: 
(9 
N 


NC- No internal connection 


FUNCTION 
TABLE 


DIFF 
OUTPUT 
STROBE 


(YP AND YS TIED TOGETHER) 
INPUT 


L 
X 
H 


H 
L 
H 


H 
H 
L 


H = VI ~ VIH min or VID more positive 
than 
VTH 
max 


L = VI 
.:s;VIL max 
or VID more 
negative 
than 
VTL max 


X = irrelevant 
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logic symbol t 


lB 
&[> 


lA 
lYP 


lRT 


lSTRB 
lYS 


lRTC 


2B 


2A 
2YP 


2RT 


2STRB 
2YS 


2RTC 


RESPONSE· 


TIME 
STROBE 
CONTROL 


13.131 
14.121 


COMMON 
TO 
BOTH RECEIVERS 
r-------, 
I 
I 
I 
I 
I 
I 
I 
I 


I 
I 


I 
I 
I 
I 
I 
I 
L 
...J 
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SN55115 
SN75115 
UNIT 


Supply 
voltage, 
VCC (see Note 
1I 
7 
7 
V 


Input 
voltage 
at A, B, and RT inputs 
±25 
±25 
V 


Input 
voltage 
at strobe 
input 
5.5 
5.5 
V 


Off-state 
voltage 
applied 
to open-collector 
outputs 
14 
14 
V 


Continuous 
total 
power 
dissipation 
(see Note 
21 
See Dissipation 
Rating 
Table 


Operating 
free-air 
temperature 
range 
-55 
to 125 
o to 70 
°C 


Storage 
temperature 
range 
-65 
to 
150 
-65 
to 150 
°C 


Case temperature 
for 60 
seconds: 
FK package 
260 
°C 


Lead temperature 
1,6 
mm 
(1/16 
inch) from 
case for 60 
seconds: 
J package 
300 
°C 


Lead temperature 
1,6 
mm 
(1/16 
inch) from 
case for 10 seconds: 
0 or N package 
260 
°C 


TA'" 
25°C 
DERATING 
FACTOR 
TA 
- 
700e 
TA 
- 
125°C 
PACKAGE 
POWER RATING 
ABOVE TA 
- 
25°C 
POWER RATING 
POWER RATING 


0 
950 
mW 
7.6 
mW/oC 
608 
mW 
- 


FK 
1375 
mW 
11.0 
mW/oC 
880 
mW 
275 
mW 
J (SN551 15) 
1375 
mW 
11.0 
mW/oC 
880 
mW 
275 
mW 


J (SN751151 
1025 
mW 
B.2 mW/oC 
656 
mW 
- 


N 
1150 
mW 
9.2 
mW/oC 
736 
mW 
- 


SN55115 
SN75115 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply 
voltage, 
VCC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


High-level 
(strobel 
input 
voltage, 
VIH 
2.4 
2.4 
V 


Low-level 
(strobel 
input 
voltage, 
VIL 
0.4 
0.4 
V 


High-level 
output 
current, 
IOH 
-5 
-5 
mA 


Low-level 
output 
current. 
IOL 
15 
15 
mA 


Operating 
free-air 
temperature, 
T A 
-55 
125 
0 
70 
°c 


TEXAS 
~ 
INSTRUMENTS 


SN55115. 
SN75115 
DUAL DIFFERENTIAL 
LINE RECEIVERS 


electrical 
characteristics 
over recommended 
operating 
free-air temperature 
range (unless otherwise 
noted) 


TEST 
CONDITIONS 
t 
SN55115 
SN75115 
PARAMETER 


TYP* 
TYP* 
UNIT 
MIN 
MAX 
MIN 
MAX 


VTH§ 
Differential 
input 
IOl'"" 
15 mAt 
VIC 
~ 
0 
500 
500 
mV 
high-threshold 
voltage 
Vo 
- 
0.4 
V. 


VTL§ 
Differential 
input 
Vo 
- 
2.4 
V. 
10H 
~ 
-5 
mA, 
V,C 
- 
0 
- 500' 
-500' 
mV 
low-threshold 
voltage 


+15 
+24 
+15 
+24 
Common-mode 
VICR 
Via 
= 
±1 
V 
to 
to 
to 
to 
V 
input 
voltage 
range 


-15 
-19 
-15 
-19 


ITA 
~ 
MIN 
2.2 
2.4 


VOH 
High-level 
output 
voltage 
VCC 
= 
MIN. 
VID 
~ 
-0.5 
V. 
ITA 
_ 
25'C 
2.4 
3.4 
2.4 
3.4 
V 
10H 
~ 
-5 
mA 


ITA 
- 
MAX 
2.4 
2.4 


VOL 
Low-ievel 
output 
voltage 
VCC 
- 
MIN. 
VID 
- 
0.5 
V. 


0.22 
0.4 
0.22 
0.45 
V 


tOL 
= 
15 
mA 


TA 
= MIN 
-0.9 
-0.9 


',L 
Low-level 
input 
current 
VCC 
~ 
MAX. 
VI 
~ 
0.4 
V. 


TA = 25°C 
-0.5 
-0.7 
-0.5 
-0.7 
mA 


Other 
input 
at 5.5 
V 


TA 
- 
MAX 
0.7 
-0.7 


VCC 
- 
MIN. 
Via 
- 
0.5 
V. 
TA = 25°C 
2 
5 


ISH 
High-level 
strobe 
current 
Vstrobe 
= 4.5 
V 
TA 
- 
MAX 
5 
10 
,A 


ISL 
Low-Jevel 
strobe 
current 
VCC 
- 
MAX. 
Via 
- 
0.5 
V. 


TA 
= 25°C 
-1.15 
-2.4 
-1.15 
-2.4 
mA 
Vstrobe 
= 0.4 
V 


'IRTC) 


Response-time-control 
VCC 
- 
MAX. 
Via 
- 
0.5 
V. 
TA ::::25°C 
-1.2 
-3.4 
-1.2 
-3.4 
mA 


current 
VRC 
= 0 


VCC 
- 
MIN. 
VOH 
- 
12 V. 
TA - 
25°C 
100 


Off-state 
open-collector 
Via 
= 
-4.5 
V 
TA 
= MAX 
200 


'Oloff) 
,A 
output 
current 
VCC 
= 
MIN. 
VOH 
- 
5.25 
V. 
TA = 25°C 
100 


Via 
~ 
-4.75 
V 
TA 
- 
MAX 
200 


RT 
line-terminating 


TA = 25°C 
77 
130 
167 
74 
130 
179 
n 
resistance 
VCC 
= 
5 V 


Short-circuit 
VCC 
~ 
MAX. 
Va 
= O. 


10S 
TA 
= 25°C 
-15 
-40 
-80 
-14 
-40 
-100 
mA 
output 
current I 
Via 
~ 
-0.5 
V 


ICC 
Supply 
current 
VCC 
- 
MAX. 
Via 
= 0.5 
V. 


TA = 25°C 
32 
50 
32 
mA 
50 


(both 
receivers) 
V,C 
= 0 


t Unless 
otherwise 
noted 
Vstrobe 
= 2.4 
V. All parameters 
with 
the exception 
of off-state 
open-collector 
output 
current 
are measured 
with 
the 
active 
pull-up 


connected 
to the 
sink 
output. 


i All typical 
values 
are at VCC 
= 
5 V, TA 
"" 25°C, 
and 
VIC 
"" O. 


§ Differential 
voltages 
are at the 
B input 
terminal 
with 
respect 
to the 
A input 
terminal. 


1The 
algebraic 
convention, 
in which 
the 
less positive 
(more 
negative) 
limit 
is designated 
as minimum, 
is used 
in this 
data 
sheet 
for threshold 
voltages 
only. 


I Only 
one 
output 
should 
be shorted 
to ground 
at a time, 
and duration 
of the 
short-circuit 
should 
not 
exceed 
one 
second. 


PARAMETER 
TEST CONOITIONS 
SN55115 
SN75115 
UNIT 


MIN 
TYP 
MAX 
MIN 
TYP 
MAX 


tpLH 
Propagation 
delay time, 
RL = 3.9 
krl. See Figure 
1 
18 
50 
18 
75 
low·to-high-Ievel 
output 
ns 


tpHL 
Propagation 
delay time, 


RL = 390 
n. See Figure 
1 
20 
50 
20 
75 
high-to-Iow-Ievel 
output 
ns 


TEXAS 
." 
INSTRUMENTS 


SN55115. 
SN75115 


DUAL DIFFERENTIAL LINE RECEIVERS 


2.4 V 


STROBE 
--I 
I 


'" 5 ns-+! 
l+- 
~ 
l--'" 5 ns 


DIFFERENTIA~i 
90% 
90%~- 
- 
- 
- 
- 
+ 3 V 


INPUT 
I 
0 V 
0 V 
I 


10 
I 
1'0% 
-3V 


I 
I 
-+l 
"'-'PHl 
-+l 
I4-tPlH 


~ 


I 
VOH 


I 
I 
OUTPUT 
1.5 V 
'.5 
V 
-----VOL 


RESPONSE 


TIME 
CONTROL 
OPEN 


NOTES: 
A. 
The pulse generator 
has the following 
characteristics: 
Zo = 50 0, PRR '" 
500 kHz, tw 
'" 
, 00 ns, duty cycle 
= 50%. 


B. 
CL includes 
probe and jig capacitance. 


6 


4 


« 
E 
2 
I 
E~:; 
0 
U 
:;c. 
E: 
-2 
I 


-4 


Vcc 
- 
5 V 
, 
/ 
Input 
not 
under 
test 
at 0 V 
/ 
TA = 25°C 
/ 
V 
/ 
/ 
/ 


V 
/ 
/ 


VI-Input 
Voltage-V 


FIGURE 
2 
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• 
INSTRUMENTS 


SN55115. 
SN75115 
DUAL DIFFERENTIAL 
LINE RECEIVERS 


OUTPUT VOLTAGE 


vs 


FREE-AIRTEMPERATURE 


4.0 


3.4 


3.2 
VOH (VID ~ 
-0.5 
V. IOH 
-5 
mAl 


>I 
2.8 
., 
Cl 
f! 
2.4 
"0>:; 
2.0 
c.:; 
1.6 
0 
I 
1.2 
0 
> 
0.8 


I 


0.4 
VOL (VID ~ 0.5 V. IOL = 15 mAl 


5 


> 
I., 
4 
Cl 
f! 
"0>~ 3 
"c.:; 
0 
a; 
> 
2 
., 
...I 
i::. 
Cl:i: 
I 
J:0 
> 


VID = -0.5 
V 


vi 


TA = 25°C 


r-- 


~It 
r- ~It- 
I"\. 
- 
-!?.C •. 4 5~ 
"" 
r-- . It-"" 


~\ 


6 


5 


> 
I 
4 
., 
Cl 
f! 
"0> 
3 
~ 
"B- 
"0 
2 
I0 
> 


No Load 
TA = 25°C 


VCC - '5.5 V 


VCC - '5 V 


VCC - '4.5 V 


I 
I 


7- 
I 
I J 


VIO - 
-1 
V 


/VID 
- 
1 V 
I 
I 
I 
o 
-25-20-15-10-5 
0 
5 
10 
15 
20 
25 


Vlc-Common-Mode 
Input Voltage-V 


0.4 
VIO ~ 0.5 V 


TA = 25°C 
>I.,f 
0.3 
"0>:; 
B- 
e5 
0.2 
a; 
>~~ 
oS 
I...Io> 


IOL-Low-Level 
Output Current-mA 


FIGURE 
6 


t Data for temperatures 
below 
O°C 
and above 
70°C 
and for supply voltages 
below 
4.75 
V and above 
5.25 
V are applicable 
to SN551 
15 


circuits only. These parameters were measured with the active pull-up connected to the sink output. 


TEXAS 
• 
INSTRUMENTS 


SN55115, 
SN75115 


DUAL DIFFERENTIAL 
LINE RECEIVERS 


6 


5 


> 
I 
4 
CD 
Cl 
l!! 
"0> 
3 
:; 
S- 
::l0 
I 
2 


0 
> 


Vcc 
= 5 V 
Load = 2 kfl to VCC 


TA - 
125°C 


I 
I 


T'A = k50C 
f---" 
••.• 


TA = 
-55°C 


VID-Differential 
Input Voltage-V 


FIGURE 7 


No Load 
VID = 0.5 V 
TA = 25°C 


6 


5 


> 
I 
CD 
4 
Cl 
l!! 
"0> 
:; 
3 


Co:;0 
2 
I0 
> 


Vcc 
= 5.5 V 


VCC = 5 V 


VCC = 4.5 V 


Load = 2 kfl to VCC 
TA = 25°C 


VID-Differentiallnput 
Voltage-V 


FIGURE 8 


OUTPUT VOLTAGE 
vs 


STROBEINPUT VOLTAGE 


6 


VCC - 
5 V 


No Load 


5 
VID - 
0.5 V 


> 
I 
•• 
4 
Cl 
l!! 
"0>~ 
3 
::l 
Co:;0 
2 
I0 
> 
TA = 25°C 


0 
0 
2 
3 
4 


Vstrobe-Strobe 
Input Voltage-V 


FIGURE 10 


t Data for temperatures 
below O°C and above 70°C 
and for supply voltages below 4.75 
V and above 5.25 
V are applicable to SN551 
15 
circuits only. These parameters 
were 
measured 
with 
the active pull up connected 
to the sink output. 


TEXAS 
.• 
INSTRUMENTS 


SN55115. SN75115 
DUAL 
DIFFERENTIAL 
LINE RECEIVERS 


SUPPLY CURRENT 
(BOTH RECEIVERS) 


vs 


SUPPLY VOLTAGE 
60 
No Load 
TA = 25°C 


50 


<t 
E 
I 
40 
~ 
c:~:;u 
30 
>- 
C. 
C. 
::l 
Vl 
20 
Iu 
S? 
10 


0 
0 
2 
3 
4 
5 
6 
7 
8 


Vcc 
= 5 V 
See Figure 1 
25 
..c: 
I.. 
~ 
20 


i= 
>- 
coa; 
15 
o 
c: 
.g 
~ 
10 
coc.oIi: 


SUPPLY CURRENT 
(BOTH RECEIVERS) 


40 


35 


<t 
30 
E 
I 
E 
25 
~:; 
U 
20 
>- 
C. 
C. 
::l 
15 
Vl 
I 
U 
10 
S? 


5 


- 


VCC = 5.5 V 
8 INPUT AT 5.5 V 


A I~PUT ~T 0 IV 


Vcc 
= 5 V 


INPUT: -0.5 
V to 0.5 V SQUARE WAVE 


100 
TA 
25°C 


0.001 
0.01 
0.1 
10 


t Data for temperatures 
below aoe and above 700e 
and for supply voltages below 4.75 
V and above 5.25 
V are applicable to SN5S1 1 5 


circuits only. These 
parameters 
were 
measured 
with the active pull-up connected 
to the sink output. 
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'1.!1 
INSTRUMENTS 


SN55115. 
SN75115 
DUAL DIFFERENTIAL 
LINE RECEIVERS 


---,I 


L. 
.J 


LOCATION2 
L 
J 


TWISTED 
LOCATION4 
PAIR 


=O:=SN75113 
DRIVER 


=:t>---SN75115 
RECEIVER 


TEXAS 
"./} 
INSTRUMENTS 


Features common 
to all types 


• 
Single 
5-V 
Supply 


• 
3-state 
Driver 
Output 
Circuitry 


• 
TTL-Compatible 
Driver 
Inputs 


• 
TTL-Compatible 
Receiver 
Output 


• 
Differential 
Line Operation 


• 
Receiver 
Output 
Strobe 
1'116, 
sN75117) 
or 
Enable 
IsN75118, 
sN75119) 


• 
Designed 
for 
Party-Line 
(Data-8us) 


Applications 


• 
Choice 
of Ceramic 
or Plastic 
Packages 


SN55116, SN75116 THRU SN75119 
DIFFERENTIAL LINE TRANSCEIVERS 


• 
Independent 
Driver 
and Receiver 


• 
Choice 
of Open-Collector 
or Totem-Pole 


Outputs 
on Both 
Driver 
and Receiver 


• 
Dual Data 
Inputs 
on Driver 


• 
Optional 
Line-Termination 
Resistor 
in 


Receiver 


• 
± 15-V 
Receiver 
Common-Mode 
Capability 


• 
Receiver 
Frequency 
Response 
Control 


Additional 
features 
of the 
sN75117 


• 
Driver 
Output 
Internally 
Connected 
to 


Receiver 
Input 


The S' /S - 1a is an SN75116 
with 
3-State 
Receiver Output 
Circuitry 
The SI\l75119 
is an SN7S117 
with 
3-State 
Receiver Output 
Circuitry 


description 


These integrated 
circuits 
are designed for use in interfacing 
between 
TTL-type 
digital systems 
and differential 
data transmission 
lines. They are especially 
useful for party-line 
(data-bus) 
applications. 
Each of these circuit 
types 
combine 
in one package 
a 3-state 
differential 
line driver 
and a differential-input 
line receiver, 
both 
of which 
operate from a single 5-V power 
supply. 
The driver inputs and receiver outputs 
are TTL compatible. 


The driver 
employed 
is similar 
to the 
SN55113/SN75113 
3-state 
line driver, 
and the 
receiver 
is similar 
to the 
SN55115/SN75115 
line receiver. 


The 
'116 
and 
SN75118 
circuits 
offer 
all 
the 
features 
of 
the 
SN55113/SN75113 
driver 
and 
the 
SN55115/SN75115 
receiver 
combined. 
The driver performs 
the dual input AND and NAND functions 
when 
enabled, 
or presents 
a high impedance 
to the load when 
in the disabled 
state. 
The driver 
output 
stages 
are similar to TTL totem-pole 
outputs, 
but have the current-sink 
portion 
separated 
from the current-sourcing 
portion 
and both are brought 
out to adjacent 
package 
pins. This feature 
allows 
the user the option 
of using 
the driver 
in the open-collector 
output 
configuration, 
or, by connecting 
the adjacent 
source 
and sink pins 
together, 
of using 
the driver 
in the 
normal 
totem-pole 
output 
configuration. 


The receiver 
portion 
of the '116 
and SN75118 
features 
a differential-input 
circuit 
having 
a common-mode 
voltage 
range of ± 15 V. An internal 
130-0 
resistor 
is also provided, 
which 
may optionally 
be used for 
terminating 
the transmission 
line. A frequency 
response 
control 
pin allows 
the user to reduce 
the speed 
of the receiver 
or to improve 
differential 
noise immunity. 
The receiver 
of the '116 
also has an output 
strobe 
and a split totem-pole 
output. 
The receiver 
of the SN75118 
has an output-enable 
for the 3-state 
split totem- 
pole output. 
The receiver 
section 
of either 
circuit 
is independent 
of the driver 
section 
except 
for the Vee 
and ground 
pins. 


The 
SN75117 
and 
SN75119 
circuits 
provide 
the 
basic 
driver 
and 
receiver 
functions 
of the 
'116 
and 
SN75118, 
but use a package 
that 
is only half as large. The SN75117 
and SN75119 
are intended 
primarily 
for party-line 
or bus-organized 
systems 
as the driver outputs 
are internally 
connected 
to the receiver 
inputs. 


The driver has a single data input and a single enable input, 
and the SN75117 
receiver 
has an output 
strobe 
while 
the SN75119 
receiver 
has a 3-state-output 
enable. 
These devices 
do not, however, 
provide 
output 
connection 
options, 
line termination 
resistors, 
or receiver 
frequency-response 
controls. 


The SN55116 
is characterized 
for operation 
over the full military 
temperature 
range of - 55 °e to 125 °e; 
the 
SN75116, 
SN75117, 
SN75118, 
and SN75119 
are characterized 
for operation 
from 
ooe 
to 70oe. 


PRODUCTION 
DATA documents 
contain 
information 


current 
as of publication 
date. Products 
conform 
to 


specifications 
per the terms of Texas Instruments 
~~~~~:~~i~a{~:1~1~ 
~~:i~~ti:f 
:'lo::~:~:t::s~s 
not 


TEXAS "!} 
INsrRUMENlS 


SN55116, 
SN75116 
THRU SN75119 
DIFFERENTIAL LINE TRANSCEIVERS 


SN55116 
... 
J PACKAGE 
SN75116 
... 
D. J. OR N PACKAGE 


(TOP 
VIEW) 


DZP 
,U'6 
VCC 
DZS 
2 
'5 
DB 


DYS 
3 
'4 
DA 
DYP 
4 
'3 
DE 


RA 
5 
'2 
RYP 


RT 
6 
11 
RYS 


RB 
7 
'0 
RS 
GND 
8 
9 
RTC 


SN55116 
FK PACKAGE 


(TOP VIEW) 


DYS 
4 
DYP 
5 


NC 
6 


RA 
7 


RT 
8 


3 
2 
1 2019 


18 


17 
16 


15 
'4 
9 
10" 
12 13 


SN75118 
... 
D. J. OR N PACKAGE 


(TOP VIEW) 


DZP 
1 V'6 
VCC 


DZS 
2 
'5 
DB 


DYS 
3 
'4 
DA 


DYP 
4 
13 
DE 


RA 
5 
12 
RYP 


RT 
6 
11 
RYS 


RB 
7 
'0 
RE 
GND 
8 
9 
RTC 


SN75117 
... 
D. JG. OR P PACKAGE 


(TOP VIEW) 


DI[]8 
VCC 
B 
2 
7 
DE 


A 
3 
6 
RY 


GND 
4 
5 
RS 


SN75119 
... 
D. JG. OR P PACKAGE 


(TOP VIEW) 


DI[]8 
VCC 
B 
2 
7 
DE 
A 
3 
6 
RY 
GND 
4 
5 
RE 
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'116, 
SN7S11B 


FUNCTION 
TABLE 


OF DRIVER 


SN7S117, 
SN7S119 


FUNCTION 
TABLE 


OF DRIVER 


INPUTS 
OUTPUTS 


DE 
DA 
DB 
DY 
DZ 


l 
X 
X 
Z 
Z 


H 
l 
X 
l 
H 


H 
X 
l 
l 
H 


H 
H 
H 
H 
l 


INPUTS 
OUTPUTS 


DI 
DE 
A 
B 


H 
H 
H 
l 


l 
H 
l 
H 


X 
l 
Z 
Z 


'116, 
SN7S11B 


FUNCTION 
TABLE 
OF RECEIVER 


SN7S117, 
SN7S119 


FUNCTION 
TABLE 
OF RECEIVER 


DIFF 
OUTPUT 
RY 


RS/RE 
INPUT 
'116 
SN7S11B 


l 
X 
H 
Z 


H 
l 
H 
H 


H 
H 
l 
l 


INPUTS 
OUTPUT 
RY 


A 
B 
RS/RE 
SN7S117 
SN7S119 


H 
l 
H 
H 
H 


l 
H 
H 
l 
l 


X 
X 
L 
H 
Z 


H ~ high level (VI'" 
VIH min or VID more 
positive 
than 
VTH 
maxI 
L ~ low 
level (VI'" 
VIL max or VID more 
negative 
than 
VTL 
max) 


X = irrelevant 
Z = high 
impedance 
(offl 


EQUIVALENT 
OF 
EACH 
DRIVER INPUT 
AND 
EACH 
RE AND 
RS INPUT 


EQUIVALENT 
OF 
EACH 
RECEIVER INPUT 


(EXCLUDING 
ENABLES 


AND 
STROBESI 


INPUT 


7kn 
NOM 


VCC~--- 
4kn 
NOM 


INPUT 


, 
I 
-----r-C1--- 
SINK 
___ 
Y 
O",~" 


Driver 
output 
R - 
9 II NOM 


Receiver 
output 
R - 
20 II NOM 
tOn 
SN7S1 17 and SN7S1 19, common 


outputs 
replace 
the separate 
pullup and 


sink outputs. 
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logic symbols t 
logic diagrams 
(positive 
logic) 


'116 
'116 
AND SN75118 


&C> 
DE (13) 
DYP 


DE 


(131 


EN 
DYS 


DA 
(14) 


DZP 
DA (141 


08 
(151 


DB (15) 
DZS 


C> 
&C> 


RYP 
'116 RECEIVER 


RYS 


SN75118 
RTC 


&C> 
DYP 
RS (101 


DE 
1131 
EN 
DYS 


(14) 
SN75118 
RECEIVER 


DA 
DZP 


08 
1151 
DZS 


C> 


SN75117 


C> 


DE 
EN 


01 


RS 


RY 


SN75119 


(7) 
C> 


DE 
EN 
'iJ 


01 
(1) 


'iJ 
<I 


RE 
EN 


RY 


(3) A 


(21 8 


(3) A 


(2) 8 


(31A} 
(21 B 
BUS 


(3)A} 


(2) B 
BUS 


tThese 
symbols 
are in accordance 
with 
ANSI/IEEE 
Std 91-1984 
and lEG Publication 
617-12. 
Pin numbers 
shown 
for '116 
and SN75 1 18 are for J and N packages; 
those shown 
for SN75117 
and SN75119 
are for JG and P packages. 


TEXAS 
~ 
INSTRUMENTS 


SN55116. 
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'116, 
SN75117, 


UNIT 


SN75118 
SN75119 


Supply 
voltage, 
VCC Isee Note 
1) 
7 
7 
V 


IDA, 
DB, DE, 01, RE, RS 
5.5 
5.5 


Input voltage, 
VI 
IRA, 
RB, RT 
±25 
V 


I A and B 
o to 6 


Off-state 
voltage 
applied 
to open-collector 
outputs 
12 
V 


SN75116 


SN55116 
THRU 
UNIT 


SN75119 


Continuous 
total 
power 
dissipation 
(see Note 
21 
See Dissipation 
Rating Table 


Operating 
free-air 
temperature 
range 
-55to 
125 
o to 70 
°C 


Storage 
temperature 
range 
-65 
to 150 
-65 
to 150 
°C 


Case temperature 
for 60 
seconds: 
FK package 
260 
°C 


Lead temperature 
1,6 
mm 
(1/16 
inch) from 
case 
300 
300 
°C 
for 60 seconds: 
J and JG packages 


Lead temperature 
1,6 
mm 
(1/16 
inch) from 
case 
260 
°C 
for 10 seconds: 
D, N, or P package 


PACKAGE 
TA" 
25°C 
DERATING 
FACTOR 
TA 
- 
70°C 
TA 
- 
125°C 


POWER RATING 
ABOVE TA 
- 
25°C 
POWER RATING 
POWER RATING 


018 
pin) 
725 
mW 
5.8 mW/oC 
464 
mW 
- 


0116 
pin) 
950 
mW 
7.6 mW/oC 
60B mW 
- 


FK 
1375 
mW 
11.0 
mW/oC 
880 
mW 
275 
mW 


J ISN551 16} 
1375 
mW 
11.0 
mW/oC 
880 
mW 
275 
mW 


J (all others) 
1025 
mW 
8.2 mW/oC 
656 
mW 
- 


JG 
825 
mW 
6.6 mW/oC 
528 mW 
- 


N 
1150 
mW 
9.2 mW/oC 
736 
mW 
- 


P 
1000 
mW 
8.0 mW/oC 
640 
mW 
- 


PARAMETER 
SN55116 
SN75' 
UNIT 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 


Supply 
voltage, 
VCC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


High-level 
input 
voltage, 
VIH 
All inputs 
except 
2 
2 
V 


Low-level 
input voltage, 
VIL 
differential 
inputs 
0.8 
0.8 
V 


High-level 
output 
current, 
IOH 
Drivers 
-40 
-40 


Receivers 
mA 
-5 
-5 


Low-level 
output 
current. 
IOL 
Drivers 
40 
40 


Receivers 
mA 


15 
15 


Receiver 
input voltage. 
VI 
'116, 
'118 
±15 
±15 


'117, 
'119 
V 
0 
6 
0 
6 


Common 
mode 
receiver 
input voltage, 
VIeR 


'116, 
'118 
±15 
±15 


'117, 
'119 
V 


0 
6 
0 
6 


Operating 
free-air 
temperature, 
T A 
-55 
125 
0 
70 
°c 


TEXAS ~ 
INSTRUMENTS 


SN55116. 
SN75116 
THRU 
SN75119 


DIFFERENTIAL 
LINE TRANSCEIVERS 


electrical 
characteristics 
over recommended 
operating 
free-air 
temperature 
range (unless otherwise 
noted) 


TEST CONOITIONSt 


'116. SN75118 
SN75117. SN75119 
PARAMETER 
TYP* 
TYP* 


UNIT 


MIN 
MAX 
MIN 
MAX 


VIK 
Input 
clamp 
voltage 
VCC = MIN. 
II = 
-12 
mA 
-0.9 
-1.5 
0.9 
1.5 
V 


TA = 25°C ISN55116) 
10H = 
-10 
mA 
2.4 
3.4 
2.4 
3.4 
VCC = MIN. 


TA 
= aoe to 700e 
(SN75') 
10H = 
-40 
mA 
2 
3 
2 
3 
VOH 
High-level 
output 
voltage 
VIL = 0.8 V. 
V 


TA = -55°C 
to 125°C 
10H = 
-10 
mA 
2 
2 
VIH = 2 V 
ISN551 16) 
10H = 
-40 
mA 
1.8 
1.8 


VOL 
Low-level 
output 
voltage 
VCC = MIN. 
VIH = 2 V. 
0.4 
0.4 
V 
V,L = 0.8 V. 
IOL 
= 
40 
mA 


VOK 
Output 
clamp 
voltage 
VCC = MAX. 10 = 
-40 
mA. DE at 0.8 V 
-1.5 
-1.5 
V 


ITA = 25°C 
1 
10 


Off-state 
open-collector 
VCC = MAX. 
I SN55116 
200 
"" 
IO(oft} 
output 
current 
Vo = 12 V 
TA = MAX 


I SN75' 
20 


VCC = MAX. Vo = 0 to VCC. DE at 0.8 V. 
±10 


Off-state 
TA = 25°C 


10Z 
(high-impedance-statel 
VCC = MAX.I Vo = 0 
ISN55116 
-300 
.A 


output 
current 
DE at 0.8 V. I Vo = 0.4 V to VCC 
ISN55116 
±150 


TA = MAX 
I Vo = 0 to VCC 
I SN75' 
±20 


Input 
cunent 


" 


at maximum 
VCC = MAX. V, = 5.5 V 
1 
1 
mA 


input 
voltage 
Driver 
or 


High-level 
enable 


IIH 
VCC = MAX. VI = 2.4 V 
40 
40 
.A 
input 
current 
input 


low-level 
IlL 
VCC = MAX. V, = 0.4 V 
-1.6 
-1.6 
mA 


input 
current 


Short-circuit 


105 


output 
current 
§ 
VCC = MAX. Vo = O. TA = 25°C 
-40 
-120 
-40 
-120 
mA 


Supply 
current 
(driver 
VCC 
= MAX, 
T A = 25°C 
42 
60 
42 
60 
mA 
ICC 
and 
receiver 
combined) 


t AU parameters 
with 
the exception 
of off-state 
open-collector 
output 
current 
are measured 
with 
the active 
pull-up 
connected 
to the sink output. 
For conditions 


shown 
as 
MIN 
or MAX, 
use 
the 
appropriate 
value 
specified 
under 
recommended 
operating 
conditions. 


tAli 
typical 
values 
are 
at VCC 
= 
5 V and 
TA 
= 
25°C. 


§Not 
more 
than 
one 
output 
should 
be 
shorted 
at 
a time. 
and 
duration 
of the 
short 
circuit 
should 
not 
exceed 
one 
second. 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


tpLH 
Propagation 
delay 
time. 
low-to·high-Ievel 
output 
14 
30 


See 
Figure 
13 
ns 


tpHL 
Propagation 
delay 
time, 
high-to-Iow-Ievel 
output 
12 
30 


'PZH 
Output 
enable 
time 
to high 
level 
RL= 180 O. 
See 
Figure 
14 
8 
20 
ns 


tpZL 
Output 
enable 
time 
to low 
level 
RL= 250 O. 
See 
Figure 
15 
17 
40 
ns 


tpHZ 
Output 
disable 
time 
from 
high 
level 
RL= 180 O. 
See 
Figure 
14 
16 
30 
ns 


tpLZ 
Output 
disable 
time 
from 
low 
levul 
RL= 250 O. 
See 
Figure 
15 
20 
35 
ns 


TEXAS ~ 
INSTRUMENlS 


PARAMETER 
TEST 
CONDITIONS' 
'116. SN75118 
SN75117. 
SN75119 
UNIT 
MIN 
TYP* 
MAX 
MIN 
TYP* 
MAX 


VCC = MIN. 
VICR = O. 
0.5 
0.5 
Differential 
input 
Vo = 0.4 
V, 
IOL = 
15 mA. 
See Note 4 
V 
VTH 
high-threshold 
voltage § 
See Note 3 
VCC = 5 V. 
VICR = MAX. 
1 
1 


See Note 
5 


VCC = MIN, VICR 
~ O. 


-0.5' 
-0.5' 


Differential 
input 
Vo = 2.4 
V. 
IOH ~ -5 
mA, 
See Note 4 
V 
Vn 
low-threshold 
voltage § 
See Note 3 
VCC = 5 V, 
VICR = MAX, 
-1' 
-1' 


See Note 
5 


15 
6 


VI 
Input voltage 
range# 
VCC = 5 V, 
VID 
~ 
-1 
V or 1 V. 
See Note 3 
to· 
to 
V 


-15 
0 


VCC = MIN. 
VID = 
-0.5 
V. 
2.4 
2.4 


IOH = 
-5 
mA, 
VICR 
~ 0, 
See Note 4 
V 
VOH 
High-level 
output 
voltage 
See Note 3 
VCC 
~ 
5 V. 
VID = 
-1 
V. 
2.4 
2.4 
VICR = MAX, 
See Note 
5 


VCC = MIN, 
VID = 0.5 
V. 
0.4 
0.4 


IOL = 
15 mA. 
VICR 
~ 0, 
See Note 4 
V 
VOL 
Low-level 
output 
voltage 
See Note 3 
VCC = 5 V. 
VID = 
1 V. 
0.4 
0.4 
VICR = MAX, 
See Note 
5 


VI = O. 
Other 
input 
at 0 V 
-0.5 
-0.9 
-0.5 
-1 


Il(recl 
Receiver 
input current 
VCC = MAX. 
VI ~ 0.4 
V. 
Other 
input 
at 2.4 V 
-0.4 
-0.7 
-0.4 
-0.8 
mA 
See Note 3 
VI 
~ 2.4 
V. 
Other 
input 
at 0.4 
V 
0.1 
0.3 
0.1 
0.4 


Input current 
at I 
VCC = MIN, 
VID = 
-0.5 
V, 
'116. 
SN75117 
5 
5 
~A 
. 
. 
Strobe 


II 
maximum 
Input 
Vstrobe 
= 4.5 
V 


voltage 
I Enable 
VCC = MAX. 
VI = 5.5 V 
I SN75118. 
SN75119 
1 
1 
mA 


tUnless 
otherwise 
noted Vstrobe 
= 2.4 
V. All parameters 
with the exception 
of off-state 
open-collector 
output 
current 
are measured 
with the active 
pull-up 
connected 
to 
the sink output. 
For conditions 
shown 
as MIN 
or MAX, 
use the appropriate 
value 
specified 
under 
recommended 
operating 
conditions. 


*AII typical 
values 
are at VCC = 5 V. TA = 25°C, 
and VIC = O. 
§Olfferential 
voltages 
afB attha 
8 input terminal 
with respect to the A input terminal. 
Neither receiver 
input of the SN75117 
or SN75119 
should be taken negative 
with respect 
to GND. 


'The 
algebraic 
convention, 
where 
the less positive 
(more negative) 
limit is designated 
as minimum, 
is used in this data sheet 
for threshold 
voltages 
only. 


#Input voltage 
range is the voltage 
range that. 
if exceeded 
at either 
input, 
will cause the receiver 
to cease 
functioning 
properly. 


NOTES: 
3. 
Measurement 
of these 
characteristics 
on the SN751 17 and SN75119 
requires 
the driver 
to be disabled 
with 
the driver 
enable 
at 0.8 
V. 
4. 
This applies 
with 
the less positive 
receiver 
input 
9rounded. 
For SN551 16. VID = 
-1 
V. 


5. 
For '116 
and SN751 18. this applies with 
the more positive 
receiver 
input 
at 15 V or the more negative 
receiver 
input 
at 
- 15 V. For SN75117 
and SN75119. 


this applies with 
the more positive 
receiver 
input at 6 V. 


cen 
_z 
.."c.n 
.." c.n 
m ••• 
= ... 
mCD 
Z· 
-ten 
-Z 
~ .... 
c.n 
r- ••• 
Z... 
mCD 
-t-t 
=:z: 
,.= 
ZC 
en en 
nZ 
!!! •.•• 
<c.n 
m ••• 
=... 
en u:l 


C'l~ 
~- 
i.i Z 
'" ~ 


0 
)< 


0> 
0>~[ 


0> 
W0 
W 


0> 
~z 
;;j Ul~ 
)<~~ 
0>~ 
0> 
0> 


electrical 
characteristics 
over recommended 
operating 
free-air temperature 
range (unless otherwise 
noted) 
(continued) 


receiver section 


PARAMETER 
TEST CONDITIONSt 


'116, 
SN75118 
SN75117, 
SN75119 
UNIT 
MIN 
TYP* 
MAX 
MIN 
TYP* 
MAX 


IIH 
High-level 


Enable 
Vee 
= MAX, 
VI = 2.4 
V 
SN751 18, SN75119 
40 
40 
~A 
input 
current 


Low-level 
Strobe 
Vee 
= MAX, 
VID 
= 0.5 
V, 
'116, 
SN75117 
-2.4 
-2.4 


IlL 
input 
current 
Vstroba 
= 0.4 
V, 
Sea Note 4 
mA 


Enable 
Vee 
= MAX, 
VI = 0.4 
V 
SN751 18, SN751 19 
-1.6 
-1.6 


I(Rel 


Response-time-control 
Vee 
= MAX, 
VID 
= 0.5 
V, 


TA 
= 25°C 
-1.2 
mA 
current 
(Pin 9) 
Re at 0 V, 
See Note 4 


Off-state 
open-collector 
Vee 
= MAX, 
TA 
= 25°C 
1 
10 


10(0111output 
current 
VO=12V, 


MAX 
SN55116 
200 
~A 


TA 
= 


VID 
= 
-1 
V 
SN75 
20 


Off-state 
Vee 
= MAX, 
TA 
= 25°C 
SN75118, 
SN75119 
±10 
±10 


10Z 
(high-impedance 
statel 
Va 
= 0 to Vee, 
SN75118 
±20 
~A 
TA 
= MAX 
output 
current 
RE at 0.4 
V 
SN75119 
±20 


RT 
Une-terminating 
resistance 
Vee 
= 
5 V 
TA 
= 25°C 
77 
167 
n 


Short-circuit 
Vee 
= MAX, 
Va 
= 0, 


10S 
output 
current 
§ 
TA 
= 25°C 
-15 
-80 
-15 
-80 
mA 
VID 
= 
-0.5 
V, 
See Note 4 


Ice 


Supply 
current 
(driver 
Vee 
= MAX, 
VID 
= 0.5 
V, 


TA 
= 25°C 
42 
60 
42 
60 
mA 
and receiver 
combined) 
See Note 4 


tUnless 
otherwise 
noted 
Vstrobe 
= 2.4 V. All parameters 
with 
the exception 
of off-state 
open-collector 
output 
current 
are measured 
with 
the active 
pull-up 
connected 
to 
the sink output. 
For conditions 
shown 
as MIN or MAX, 
use the appropriate 
value specified 
under 
recommended 
operating 
conditions. 
*AII typical 
values 
are at Vee 
= 
5 V, TA 
= 25°C, 
and Vie 
= O. 
§Not more than one output 
should 
be shorted 
at a time. 


NOTE 4: 
This applies 
with 
the lass positiva 
raceivar 
input 
groundad. 
For SN551 16, VID 
-1 
V. 
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SN55116. 
SN75116 
THRU SN75119 


DIFFERENTIAL LINE TRANSCEIVERS 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


tpLH 
Propagation 
delay time, 
low·to-high-Ievel 
output 
20 
75 
ns 


tpHL 
Propagation 
delay time, 
high-to-Iaw-Ievel 
output 
RL = 400O, 
See Figure 
16 


17 
75 
ns 


tpZH 
Output 
enable time to high level 
SN75118 
RL ~ 480O, 
See Figure 
14 
9 
20 
ns 


tpZL 
Output 
enable time to low level 
and 
RL ~ 250O, 
See Figure 
15 
16 
35 
ns 


tpHZ 
Output 
disable time from 
high level 
SN75119 
RL = 480O, 
See Figure 
14 
12 
30 
ns 


tpLZ 
Output 
disable time from 
low level 
only 
RL = 250O, 
See Figure 
15 
17 
35 
ns 


DRIVER OUTPUT VOLTAGE 


vs 


DRIVER INPUT VOLTAGE 


6 


5 


>I 
4 
.. 
'":l 
"0>~ 3 
"a- 
"0 
I 
2 
0> 


No load 


TA 
= 25°C 


VCC=5.5V 


VCC 
5V 


VCC=4.5V 


DRIVER OUTPUT VOLTAGE 


vs 
DRIVER INPUT VOLTAGE 


6 


5 


>I 
4 
.. 
'":l 
"0>~ 3 
"a- 
"0I 
2 
0> 


VCC 
= 5 V 
No load 


.- 
TA 
= _55°C 
I 
- 
f-f-- 
TA 
= 25°C 


I 


TA=125°C 
- 


I 


TEXAS 
• 
INSTRUMENTS 


SN55116. 
SN75116 
THRU SN75119 
DIFFERENTIAL 
LINE TRANSCEIVERS 


TYPICAL 
CHARACTERISTICS 


DRIVER 
LOW-LEVEL 
OUTPUT 
VOLTAGE 
vs 


OUTPUT 
CURRENT 


DRIVER 
HIGH-LEVEL 
OUTPUT 
VOLTAGE 
vs 
OUTPUT 
CURRENT 


6 
TA = 25°C 


> 
5 
I8,:l 
"0 
4 
>•. 
:Je- 
:J0 
3 
Q;,. 
'" 
...J 
it. 
2 
'"J: 
I:I:0> 


0 
0 
-20 
-40 
-60 
-80 
-100 


IOH-High-Level 
Output 
Current-mA 


FIGURE 
3 


DRIVER 
PROPAGATION 
DELAY 
TIMES 


vs 
FREE-AIR 
TEMPERATUREt 


20 


18 


~ 16 
c~ 14 
'"E 
i= 
12 
>.• 
Q; 
10 
0 
c0 
8 
.~ 
'".• 
6 
0. 
0et 
4 


2 


VCC = 5 V 
CL = 30 pF 
See Figure 13 
./ 


tPLH 
l.---V-~ 


tpHL 


30 


;£ 
25 
~ 
'"E 
i= 
20 
'" 
::is 
ill 
C 
15 
"c.• 
'" 
::is.• 
10 
c 
w•. 
:Je- 
:J 
5 
0 


=j" 0.5 
'"'":l 
~ 
0.4 
•.. 
:Je- 


<5 
0.3 


Q;,. 
'" 
...J 
~ 0.2 
o 
...J 
I 
...J 
~ 
0.1 


FIGURE 
4 


DRIVER 
OUTPUT 
ENABLE 
AND 
DISABLE 
TIMES 


vs 


FREE-AIR 
TEMPERATUREt 


I 
I 
VCC = 5 V 
See Note 6 
/ 


I 
VV 
L-- 
I--- 
_ 
tpLZ 
? 
~ 


tpHZ 


tpZH 


t Data for temperatures 
below O°C 
and above 70°C 
are applicable to SN55116. 
NOTE 6: For tpZH and tpHZ: 
RL = 180 0. see Figure 14. For tpZL and tpLZ: 
RL = 2500. 
see Figure 15. 


TEXAS 
• 
INSTRUMENTS 


SN55116. 
SN75116 
THRU SN75119 


DIFFERENTIAL LINE TRANSCEIVERS 


TYPICAL 
CHARACTERISTICS 


RECEIVER 
OUTPUT 
VOLTAGE 
RECEIVER 
OUTPUT 
VOLTAGE 


6 


5 


>I 
Q) 
'":! 
"0>~ 3 
::lEo 
::l0 
1 
2 
0> 


Vcc 
= 5.5 V 


, 
Load = 2 kn to Vcc 


Vcc 
= 5 V 
TA = 25°C 


Vcc 
= 4.5 V 


FIGURE 
7 


RECEIVER 
PROPAGATION 
DELAY 
TIMES 


30 


25 


C':J. 


Q) 
20 
E 
i= 
>- 
'" 
Q; 
15 
c 
c:0 
';: 
'" 
10 
'"'"c.~ 
0.. 


5 


1 
.1. 
/ 


Vcc 
= 5 V 
RL = 400 n 
See Figure 16 
,/" 


tPLy 
-- 
V-.- 
----- 


,/ 
-- 
- 
tpHL 


6 


5 


>I 
4 
Q) 
'":! 
"0>~ 3 
::lEo 
::l0I 
2 
0> 


Vcc 
= 5 V 
Load = 2 kn to Vcc 


14-- TA = 125°C 


1 
I 
.--TA=25°c 


T A = _55°C 
---to 


FIGURE 
8 


RECEIVER 
OUTPUT 
ENABLE 
AND 
DISABLE 
TIMES 


30 


~ 25 
c:J. 


Q) 
E 
i= 
20 


Q) 
::c 
ill0 
15 
"Cc: 
'" 
Q) 
::c 
10 
'"c: 
w~ 
::lEo 


5 
::l0 


Vcc 
= 5 V 
See Note 7 


ti/ / 


~ 
~l 
- 
-- 


tpZL 


--~ 
tPHZ 


I 


tPZH 


tOata 
for temperatures 
below DOC and above 70°C 
are applicable to SN55116. 


NOTE 7: For tpZH and tpHZ: 
RL = 480 0, see Figure 14. For tpZL and tPLZ: RL ~ 250 0, see Figure 15. 


TEXAS '1!1 
INSTRUMENTS 


SN55116, 
SN75116 
THRU SN75119 
DIFFERENTIAL LINE TRANSCEIVERS 


SUPPLY 
CURRENT 
(DRIVER 
AND 
RECEIVER) 
vs 


SUPPLY 
VOLTAGE 


80 


70 


<t 
60 
E,!. 


50 
c 
~ 
:::JU 
40 
> 
Q. 
Q. 
:::J 
30 
enIU~ 
20 


10 


I 
I 
No load 
TA = 25°C 


/ 
/ 
/ 
~V 
) 
V 


SUPPLY 
CURRENT 
(DRIVER 
& RECEIVER) 


vs 


FREE-AIR 
TEMPERATUREt 


50 


45 


40 
« 
E 
35 
,!. 
c 
30 
~:;u 
25 
> 
Q. 
Q. 
20 
:::J 
enI 
15 
u~ 
10 


5 


-""- -r-- 


- 
Vcc= 
5V 
T 
I 
o 
-75 
-50 
-25 
0 
25 
50 
75 
100 
125 


TA-Free-Air 
Temperature-Oc 
Vcc-Supply 
Voltage-V 


FIGURE 
11 


TEXAS "'!1 
INSTRUMENTS 


SN55116. 
SN75116 
THRU SN75119 


DIFFERENTIAL LINE TRANSCEIVERS 


FROM OUTPUT 
TEST 


UNDER TEST 
~ 
POINT 
..LCL = 30 pF 


~ 
(S.e Not. BI 


FROM oUTPUT:-I 
TEST 


UNDER TEST 
l,:,RL 
POINT 


CL = 30 pF 


(Se. Note B)*' 


---.t 
~<5 
ns 
~ 
/4-<5 
ns 
Jf:.. 
I -9-0-%---90-%-~"'- 
:- 
- 
- 
- 
- 
- 
-3 
V 


INPUT 
I 
1.5 V 
1.5 V 
I 


10% 
I 
I 
10% 
0 V 


~tPHL 
~tPLH 


I 
1 
I 
1 


I 
1.5V 
I 
OUTPUT 
I 
1 
I 
-----VOL 


tPLH-j4---+! 
~tPHL 


AND 
;1 -'-5-V-----\i.'-I, 
:.5~---VOH 


OUTPUT 
. 
~ 


---" 
-----VOL 


1 
I 
I 
OV 


~tPZH 
I 
i 


" 


1 
: 
~-:f" 
VOH 


1.5V 
I 
I 
05V 


---- 
tPHZ-*+! 
Vall 
= 0 V 


5V 


~RL=250fl. 
FROM OUTPUT 
_ 
.•• 
TEST 


UNDER TEST 
--.- 
POINT 
-LCL = 30 pF 
*'(SoeNote BI 


-.l 
14-<5 ns 
-1-----3V 
I 
I 


I 
10% 
I 
I 
i 
I 
tPLZ~ 
----~, 
:c Voff=5V 


OUTPUT 
,\.5 
V 
l-~i. 
V 


~ 
VOL 


-+l 
1f-<5 ns 


B INPUT 
: 
90% 
(So. Note E) 10% 1 1 50% 
I 
-.l 


--.l 
*"<5 ns 
'_I 
VH 


90% 
I 
50% 
I 
(SeeNot. E) 


: 
10% 
VL 


-+l 


NOTES: 
A. 
Input 
pulses 
are supplied 
by generators 
having 
the following 
characteristics 
Zo = 50 O. PAR 
:5 500 
kHz, tw 
= 100 
ns. 


B. CL includes 
probe 
and jig capacitance. 
C. All diodes 
are 1N3064 
or equivalent. 


D. When testing 
the '116 
and SN75118 
receiver sections. 
the response-time 
control 
and the termination 
resistor 
pins are left open. 


E. For '116 and SN75118, VH = 3 V, VL = 
-3 
V, the A input is at 0 V. 
For SN75117 and SN75119, VH = 3 V, VL = 0, the A input is at 1.5 V. 


TEXAS '1!1 
INSTRUMENTS 


SN55121. 
SN75121 


DUAL LINE DRIVERS 


• 
Designed 
for 
Digital 
Data Transmission 
over 


50-0 
to 500-0 
Coaxial 
Cable, 
Strip 
Line, 
or 


Twisted 
Pair 


SN55121 
... 
J PACKAGE 
SN75121 
... 
D. J. OR N PACKAGE 


(TOP 
VIEWI 


1 U16 


2 
15 


3 
14 


4 
13 


5 
12 


6 
11 


1A 
18 


1C 
10 


1 E 


1 F 
1Y 
GNO 


VCC 
2F 
2E 
20 
2C 
28 
2A 
2Y 


• 
High-Speed 
tpd 
= 20 ns Max 
at CL = 15 pF 


• 
TTL Compatible 
With 
Single 
5-V 
Supply 


• 
2.4-V 
Output 
at IOH = 
-75 
mA 


• 
Uncommitted 
Emitter-Follower 
Output 


Structure 
for Party-Line 
Operation 


• 
Short-Circuit 
Protection 


• 
AND-OR 
Logic 
Configuration 


• 
Designed 
for 
Use With 
Triple 
Line Receivers 


SN55122, 
SN75122 


SN55121 
. FK PACKAGE 


(TOP VIEW) 


U 
m«U 
ULL 
Z>N 


• 
Designed 
to Be Interchangeable 
With 


Signetics 
N8T13 


2 
1 20 19 


1C 
4 
18 
2E 


10 
5 
17 
20 


NC 
6 
16 
NC 
1E 
15 
2C 
1F 
8 
14 
28 


9 
1011 
1213 
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description 


The SN55121 
and SN75121 
dual line tJrivers are 
designed 
for digital 
data transmission 
over lines 


having 
impedances 
from 
50 to 500 
ohms. 
They 
are also compatible 
with 
standard 
TTL logic and 


supply 
voltage 
levels. 


The low-impedance 
emitter-follower 
outputs 
of 
the 
SN55121 
and 
SN75121 
will 
drive 
terminated 
lines such as coaxial cable or twisted 
pairs. 
Having 
the outputs 
uncommitted 
allows 
wired-OR 
logic 
to 
be performed 
in 
party-line 
applications. 
Output 
short-circuit 
protection 
is 


provided 
by an internal 
clamping 
network 
which 


turns 
on when 
the output 
voltage 
drops 
below 


approximately 
1.5 
V. 
All 
of the 
inputs 
are in 


conventional 
TTL configuration 
and the gating 
can be used during 
power-up 
and power-down 
sequences 
to ensure that 
no noise is introduced 


to the line. 


INPUTS 
OUTPUT 


A 
B 
C 
0 
E 
F 
Y 


H 
H 
H 
H 
x 
X 
H 


X 
X 
X 
X 
H 
H 
H 


All other 
input combinations 
L 


H ~ high level 


L = low 
level 


X = irrelevant 


The SN55121 
is characterized 
for operation 
over 


the full military 
temperature 
range of - 55°C 
to 
125°C. 
The 
SN75121 
is 
characterized 
for 
operation 
from 
O°C to 70°C. 


PRODUCTION 
DATA documents 
contain 
information 


current 
as of publication 
date. 
Products 
conform 
to 


specifications 
per the terms of TBxas Instruments 


~~~::~~i~8i~:1~18 
~~::i~~ti:f 
:llo::~:~:t:~~S 
not 
TEXAS 
~ 
INSTRUMENTS 


SN55121. 
SN75121 
DUAL LINE DRIVERS 


logic symbol t 


1A 
(1) 


18 
(21 


1C (3) 


10 
(4) 


1E (51 


1F 
(6) 


2A 
1101 


28 
(11) 


2C 
(12) 


20 
(131 


2E 
(141 


2F 
(15) 


1This symbol 
is in accordance 
with 
ANSI/IEEE Std 91-1984 
and lEe Publication 
617-12. 
Pin numbers 
shown 
are for D, J, and N packages. 


VCC 


TDOTHER 
LINE DRIVER 


GND 


TO OTHER 
LINE DRIVER 


TEXAS 
~ 
INSTRUMENTS 


SN55121, 
SN75121 


DUAL LINE DRIVERS 


SN55121 
SN75121 
UNIT 


Supply 
voltage. 
VCC Isee Note 
1I 
6 
6 
V 


Input 
voltage 
6 
6 
V 


Output 
voltage 
6 
6 
V 


Continuous 
total 
power 
dissipation 
(see Note 
2) 
See Dissipation 
Rating 
Table 


Operating 
free-air 
temperature 
range 
-55t0125 
o to 70 
°C 


Storage 
temperature 
range 
-65 
to 150 
-65 
to 150 
°C 


Case temperature 
for 60 
seconds: 
FK package 
260 
°C 


Lead temperature 
1,6 
mm (1/16 
inch) from 
case for 60 
seconds: 
J package 
~OO 
300 
°C 


Lead temperature 
1,6 
mm (1/16 
inch) from 
case for 
10 seconds: 
D or N package 
260 
°C 


TA:5 
25°C 
DERATING 
FACTOR 
TA 
- 
70°C 
TA 
- 
125°C 
PACKAGE 
POWER RATING 
ABOVE 
TA 
- 
25°C 
POWER RATING 
POWER RATING 
0 
950 
mW 
7.6 mW/oC 
608 
mW 
- 


FK 
1375 
mW 
11.0 
mW/oC 
880 
mW 
275 
mW 


J ISN55121) 
1375 
mW 
11.0 
mW/oC 
880 
mW 
275 
mW 


J ISN75121) 
1025 
mW 
8.2 
mW/oC 
656 
mW 
- 


N 
1150mW 
9.2 
mW/oC 
736 
mW 
- 


SN55121 
SN75121 


MIN 
NOM 
MAX 
MIN 
NOM 
UNIT 
MAX 


Supply 
voltage. 
VCC 
4.75 
5 
5.25 
4.75 
5 
5.25 
V 


High-level 
input voltage, 
VIH 
2 
2 
V 


Low-level 
input 
voltage, 
VIL 
0.8 
0.8 
V 


High-level 
output 
current. 
IOH 
-75 
-75 
mA 


Operating 
free-air 
temperature. 
T A 
-55 
125 
0 
70 
°c 


TEXAS ." 
INsrRUMENlS 


SN55121, 
SN75121 
DUAL LINE DRIVERS 


electrical characteristics 
over recommended 
ranges of supply voltage and operating free-air temperature 
range 
(unless otherwise 
noted) 


PARAMETER 
TEST CONOITIONS 
MIN 
MAX 
UNIT 


VIK 
Input clamp voltage 
VCC = 5 V, 
II ~ 
-12 
mA 
-1.5 
V 


VIBRlI 
Input breakdown 
voltage 
VCC 
- 
5 V, 
II - 
10 mA 
5.5 
V 


VOH 
High-level 
output 
voltage 
VIH = 2 V, 
10H ~ 
-75 
mA, 
See Note 3 
2.4 
V 


10H 
High-level 
output 
current 
VCC 
- 
5 V, 
VIH 
- 
4.5 V, 
VOH 
- 
2 V, 
-100 
-250 
mA 


TA 
= 25°C, 
See Note 3 


10L 
Low-level 
output 
current 
VIL = 0.8 
V, 
VOL = 0.4 
V, 
See Note 3 
-800 
~A 


101off) 
Off· state output current 
VCC 
- 
3 V, 
Vo 
- 
3 V 
500 
~A 


IIH 
High-level 
input current 
VI = 4.5 
V 
40 
~A 


IlL 
Low·level 
input current 
VI = 0.4 
V 
-0.1 
-1.6 
mA 


10S 
Short· circuit 
output 
current t 
VCC = 5 V, 
TA 
~ 
25°C 
-30 
mA 


ICCH 
Supply 
current, 
outputs 
high 
VCC = 5.25 
V, 
All inputs 
at 2 V, 
Outputs 
open 
28 
mA 


ICCL 
Supply current. 
outputs 
low 
VCC ~ 5.25 
V, 
All inputs 
at 0.8 
V, 
Outputs open 
60 
mA 


tNot 
more than one output 
should 
be shorted 
at a time. 
NOTE 3: 
The output 
voltage 
and current 
limits 
are valid for any appropriate 
combination 
of high and low inputs 
specified 
by 
the 
function 
table for the desired 
output. 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


tpLH 
Propagation 
delay time, 
tow-to-high-Ievel 
output 
RL = 37O, 
CL = 
15 pF, 
11 
20 


See Figure 1 
8 
20 
ns 
tpHL 
Propagation 
delay time, 
high-to-Iow-Ievel 
output 


tPLH 
Propagation 
delay time, 
low-to-high-level 
output 
RL ~ 37O, 
CL ~ 1000 
pF, 
22 
50 
ns 
tpHL 
Propagation 
delay time, 
high-to-Iow-Ievel 
output 
See Figure 1 
20 
50 


: 
10% 


I 


OUTPUT 
tPLH---~'~1 
I 


I 
tPHL~ 


I 
I 


1'.5-V----1.-5~>1-'-:- 
-- 
VOH 


-----. 
.L VOL 


VOLTAGE 
WAVEFORMS 


NOTES: 
A. 
The pulse generators 
have the following 
characteristics: 
20 
:: 50 0, tw 
= 200 
ns, duty cycle s 50%, 
PRR s 500 kHz. 
B. 
CL includes 
probe and jig capacitance. 


TEXAS ~ 
INsrRUMENTS 


SN55121, 
SN75121 
DUAL LINE DRIVERS 


Vcc = 5 V 
VIH = 2 V 
TA = 25°C 


'\I\.. 


\ 


1\ 


\ 


<t 
E.!. -200 
c~a -150 
•.. 
"e- 
e5 -100 
Io 


o 
o 
0.5 
1 
1.5 
2 
2.5 
3 
3.5 
4 
4.5 
5 
Vo-output 
Voltage-V 


I 
I 
L!t~~~!3!..J 


-----l 


I 
I 
I 
L_l1?~~~~lJ 


FIGURE 3. 
SINGLE-ENDED PARTY LINE CIRCUITS 


TEXAS '1.!1 
INSTRUMENTS 


SN55122. 
SN75122 


TRIPLE lINE·RECEIVERS 


• 
Designed for Digital Data Transmission Over 
Coaxial Cable, Strip Line, or Twisted Pair 


• 
Designed for Operation With 50-fl to 500-fl 
Transmission Lines 


SN55122 
... 
J PACKAGE 


SN75122 
... 
D. J. DR N PACKAGE 


(TOP VIEW) 


1 U16 


2 
15 


3 
14 


4 
13 


5 
12 


6 
11 


7 
10 
8 
9 


VCC 
15 


1R 


1Y 
3A 
35 
3R 
3Y 


• 
TTL Compatible 


• 
Single 5-V Supply 


• 
Built-In Input Threshold Hysteresis 


• 
High Speed . . . Typical Propagation 
Delay Time - 
20 ns 
. 


• 
Independent Channel Strobes 


• 
Input Gating Increases Application Flexibility 


• 
Fanout to 10 Series 54/74 Standard Loads 


• 
Can Be Used With Dual Line-Drivers 
SN55121 and SN75121 


1A 
18 
2R 
25 


2A 
28 
2Y 


GND 


SN55122 
... 
FK PACKAGE 


(TOP VIEWI 
U 
m«U 
UUl 
~~z>~ 


3 
2 
1 20 19 


2R 
4 
18 
1R 


25 
5 
17 
1Y 


NC 
6 
16 
NC 


2A 
7 
15 
3A 


28 
8 
14 
35 


9 
1011 
12 13 
description 


The SN55122 
and SN75122 are triple line- 
receivers that 
are designed for digital data 
transmission over lines having impedancesfrom 
50 to 500 fl. They are also compatible with 
standard TTL-Iogic and supply voltage levels. 


The SN55122 and SN75122 have receiverinputs with built-in hysteresis to provide increasednoise margin 
for single-ended systems. The high impedance of this input presents a minimum load to the driver and 
allows termination of the transmission line in its characteristic impedance to minimize line reflection. An 
open line will affect the receiver input as would a low-level voltage. The receiver can withstand a level 
of -0.15 
V with power on or off. The other inputs are in TTL configuration. The S input must be high 
to enable the receiver input. Two of the line receivers have A and B inputs that, if both are high, will hold 
the output low. The third receiver has only an A input that, if high, will hold the output low. 


>-OU>-a: 
NZZMM 


Cl 


The SN55122 is characterized for operation over the full military temperature range of - 55°C to 125°C. 
The SN75122 is characterized for operation from OOCto 70°C. 


PRODUCTION 
DATA documents contain information 


current as of publication date. Products conform to 
specifications 
per the terms 
of TeXIS Instruments 
::~~:~~i~.{::I~~e 
~~:~:~ti:; 
!I~o::~:~:t:~~s 
not 


TEXAS -I!I 
INSTRUMENTS 


SN55122. 
SN75122 
TRIPLE 
L1NE·RECEIVERS 


tThis 
symbol 
is in accordance 
with 
ANSI/IEEE Std 91-1984 
and 
3A 


lEe Publication 
617-12. 


Pin numbers 
shown 
are for D, J, and N packages. 


INPUTS 
OUTPUT 


A 
B* 
R 
S 
y 


H 
H 
X 
X 
L 


X 
X 
L 
H 
L 


L 
X 
H 
X 
H 


L 
X 
X 
L 
H 


X 
L 
H 
X 
H 


X 
L 
X 
L 
H 


~B 
input 
and 
last 
two 
lines 
of 
the 


function 
table 
are 
applicable 
to 
receivers 
1 and 2 only. 


H = high level 
L = low 
level 
X = irrelevant 


TEXAS '1!1 
INSTRUMENTS 


SN55122. 
SN75122 


TRIPLE 
L1NE·RECEIVERS 


GND 


TO OTHER 
RECEIVERS 


A 11.5.12) 


(2.6) 
§8----- 
9···Vcc 
bus 


§ B input 
is provided 
on receivers 
1 and 2 only. 
Resistor values shown 
are nominal. 


absolute maximum 
ratings over operating free-air temperature 
range (unless otherwise 
noted) 


Supply 
voltage, 
VCC (see Note 
1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
6 V 
Input 
voltage: 
R input. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
6 V 
A, S, or S input. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
5.5 V 
Output 
voltage 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
6 V 
Output 
current 
.. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
± 100 
mA 
Continuous 
total 
power 
dissipation 
(see Note 
2) . . . . . . . . . . . . . . . . .. 
See Dissipation 
Rating 
Table 
Operating 
free-air 
temperature 
range: 
SN55122 
-55°C 
to 
125°C 


SN75122 
ooC to 70°C 
Storage 
temperature 
range 
- 65°C 
to 
150°C 
Case temperature 
for 60 seconds: 
FK package 
260°C 
Lead temperature 
1,6 mm (1/16 
inch) from 
case for 60 seconds: 
J package 
300°C 
Lead temperature 
1,6 mm (1/16 
inch) from 
case for 
10 seconds: 
D or N package 
260°C 


PACKAGE 
TA 
:5 25°C 
DERATING 
FACTOR 
TA 
- 
70°C 
TA 
- 
125°C 
POWER RATING 
ABOVE 
TA 
- 
25°C 
POWER RATING 
POWER RATING 


D 
950 
mW 
7.6 
mW/oC 
608 
mW 
- 


FK 
1375 
mW 
11.0 
mW/oC 
880 
mW 
275 
mW 
J ISN55122) 
1375 
mW 
11.0 
mW/oC 
880 
mW 
275 
mW 
J ISN75122) 
1025 
mW 
8.2 
mW/oC 
656 
mW 
- 


N 
1150mW 
9.2 
mW/oC 
736 
mW 
- 


TEXAS 
'1.!1 
INSTRUMENTS 


SN55122, 
SN75122 
TRIPLE 
L1NE·RECEIVERS 


MIN 
NOM 
MAX 
UNIT 


Supply 
voltage, 
VCC 
4.75 
5 
5.25 
V 


High-level 
input 
voltage, 
VIH 
I A. B, R, or S 
2 
V 


Low-level 
input 
voltage, 
VIL 
I A, B, R, or S 
0.8 
V 


High-level 
output 
current, 
IOH 
-500 
~A 


Low-level 
output 
current, 
IOL 
16 
mA 


I SN55122 
-55 
125 
°C 
Operating 
free-air 
temperature, 
TAl 
SN75122 
0 
70 
°C 


electrical 
characteristics 
over recommended 
operating 
free-air temperature. 
VCC = 4.75 
V to 5.25 V 


(unless otherwise 
noted) 


PARAMETER 
TEST CONDITIONS 
MIN 
Typt 
MAX 
UNIT 


Vhvs* 
Hysteresis 
I 
R 
VCC 
= 5 V, 
TA 
= 25°C 
0.3 
0.6 
V 


VIK 
Input 
clamp 
voltage 
I 
A,B, 
or S 
VCC 
- 
5 V, 
II - 
-12 
mA 
-1.5 
V 


VICBRI 
Input 
breakdown 
voltage 
I 
A,B, 
or S 
VCC 
= 5 V, 
II = 10 mA 
5.5 
V 


VIH 
= 2 V, 
VIL = 0.8 
V, 
IOH = 
- 500 
~A 
2.6 


VOH 
High-level 
output 
voltage 
VilA) 
= 0, 
VIIB) 
= 0, 
VIIS) 
= 2 V. 
V 


VIIR) 
= 1.45 
V 
Isee Note 31. 
2.6 


IOH = 
-500 
~A 


VIH 
- 
2 V, 
VIL 
- 
0.8 
V, 
IOL - 
16 mA 
0.4 


VOL 
Low-level output voltage 
VilA) 
= 0, 
VIIB) 
= 0, 
VIIS) 
= 2 V, 
V 


VIIR) 
= 1.45 
V 
Isee Note 41, 
0.4 


IOL = 16 mA 
I 
A,B, 
or S 
VI = 4.5 
V 
40 
IIH 
High-level 
input 
current 
I R 
VI = 3.8 
V 
170 
~ 


IlL 
Low-level 
input 
current 
I 
A,B, 
or S 
VI = 0.4 
V, 
VIR = 0.8 
V 
-0.1 
-1.6 
mA 


IOS§ 
Short-circuit output current 
VCC 
= 5 V, 
TA 
= 25°C 
-50 
-100 
mA 


ICCH 
High-level 
supply 
current 
VCC 
= 5.25 
V, 
All inputs 
at 0.8 
V, Outputs 
open 
72 
mA 


ICCL 
Low-level 
supply 
current 
VCC 
- 
5.25 
V, 
All inputs at 2 V, Outputs 
open 


100 
mA 


Isee Note 
51 


tAli 
typical 
values 
are at VCC = 5 V and TA = 25°C . 


.:J:Hysteresis is the difference 
between 
the positive-going 
input threshold 
voltage, 
Vr +. and the negative-going 
input 
threshold 
voltage, 


VT _. 
See Figure 4. 
§Not more than 
one output 
should 
be shorted 
at a time 
and duration 
of the short 
circuit 
should 
not exceed 
one second. 


NOTES: 
3. 
The receiver 
input 
was 
high immediately 
before 
being 
reduced 
to 1.45 
V. 


4. 
The receiver 
input 
was 
low immediately 
before 
being increased 
to 1.45 
V. 
5. 
For SN55122, 
VCC 
= 5.5 V 


PARAMETER 


tpLH 
Propagation 
delay time. 
low-to-high-Ievel 
output 
from 
R input 


tpHL 
Propagation 
delay time. 
high·to·low·level 
output 
from 
R input 


TEST CONDITIONS 


See Figure 
1 


See Figure 
1 


MIN 
TYP 
MAX 


20 
30 


20 
30 


TEXAS -Ij} 
INSTRUMENTS 


SN55122. 
SN75122 
TRIPLE 
L1NE·RECEIVERS 


PULSE 
GENERATOR 
(See Note A) 


90% 


1.5 V 


~ 
1+-"" 
5 ns 


'-+----2.6V 
I 
I 


~ 
tplH 
I 
I 


OU_T_PU_T f.5 V 


-- --, 
I 
I 


I 
Cl _ 
C-- 
I 
30pF 
---1-- ~ee 
Note 
Bl '=' 


NOTES: 
A. 
The pulse generator 
has the following 
characteristics: 
Zo = 50 0, tw = 200 
ns, duty 
cycle = 50%, 
PRR = 500 
kHz. 


B. 
CL includes 
probe and jig capacitance. 


4.0 


3.5 


> 
3.0 
I 
•• 
'":! 
2.5 
'0>•.. 
2.0 
::lC.; 
1.5 
0 
I0 
1.0 
> 


0.5 


Vcc 
= 5 V 
f- No load 
TA = 25°C 


VT- 
VT+ 


VI-Input 
Voltage-V 


FIGURE 
2 


TEXAS '1!1 
INSTRUMENTS 


SN55122. 
SN75122 
TRIPLE lINE·RECEIVERS 


r- 1/3SNSS;22- - i 


I 
I 


I 
I 


L~~~~~~J 


1--------, 


I 
1 


I 
I 


I 
I 


I 
I 
L_~3~N~1.:.2 __ 
.J 


The 
high 
gain 
and 
built-in 
hysteresis 
of 
the 
SN551 22 and SN75122 
line receivers enable them 
to be used as Schmitt 
triggers 
in squaring 
pulses. 


TEXAS '1!1 
INSTRUMENTS 


• 
Single 
5-V Supply 


• 
High-Input-Impedance, 
High-Threshold 


Receivers 


• 
TTL-Compatible 
Driver 
and Strobe 
Inputs 
with 
Clamp 
Diodes 


• 
High-Speed 
Operation 


• 
100-mA 
Open-Collector 
Driver 
Outputs 


• 
Four Independent 
Channels 


• 
TTL-Compatible 
Receiver 
Output 


description 


The 
SN55138 
and 
SN75138 
quad 
bus 
transceivers 
are 
designed 
for 
two-way 
data 
communication 
over single-ended 
transmission 


lines. Each of the four identical channels consists 
of a driver 
with 
TTL inputs 
and a receiver 
with 


a TTL output. 
The driver 
open-collector 
output 
is designed 
to handle 
loads 
of up to 
100 
mA 
open-collector. 
The receiver 
input 
is internally 
connected 
to the driver 
output, 
and has a high 


impedance 
to 
minimize 
loading 
of 
the 
transmission 
line. 
Because 
of the 
high 
driver- 
output 
current 
and 
the 
high 
receiver-input 


impedance, 
a 
very 
large 
number 
(typically 


hundreds) 
of transceivers 
may be connected 
to 
a single 
data 
bus. 


The receiver 
design also features 
a threshold 
of 


2.3 V (typical), 
providing 
a wider 
noise margin 


than 
would 
be possible 
with 
a receiver 
having 
the usual TTL threshold. 
A strobe 
turns 
off 
all 


drivers 
(high 
impedance) 
but 
does 
not 
affect 


receiver 
operation. 
These circuits 
are designed 


for 
operation 
from 
a single 
5-V 
supply 
and 


include 
a provision 
to minimize 
loading 
of the 
data bus when the power-supply 
voltage 
is zero. 


The SN55138 is characterized 
for operation 
over 


the full military 
temperature 
range of - 55 °e to 
125°e. 
The 
SN75138 
is 
characterized 
for 
operation 
from ooe to 7ooe. 
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SN55138 
... 
J PACKAGE 
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... 
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(TOP VIEW) 


GNO 
18 
lR 
1D 
20 


2R 
28 
GNO 


Vcc 
48 


4R 
40 
S 
30 
3R 
38 


1 U16 


2 
15 


3 
14 


4 
13 


5 
12 


6 
11 


7 
10 
8 
9 


SN55138 
... 
FK PACKAGE 


(TOP VIEW) 


lR 
4 


10 
5 


NC 
6 
20 
7 
2R 
8 


o 
U 
al Z U Ual 
(9Z><t 


2 
1 2019 


18 [ 4R 
17 
40 


16 
NC 


15 
S 


14 
30 


alOUala: 
NZZM('f') 
(9 


FUNCTION 
TABLE 


(TRANSMITTING) 


FUNCTION 
TABLE 


(RECEIVING) 


INPUTS 
OUTPUTS 


S 
D 
B 
R 


L 
H 
L 
H 


L 
L 
H 
L 


INPUTS 
OUTPUT 


S 
B 
D 
R 


H 
H 
X 
L 


H 
L 
X 
H 


tThis 
symbol 
is in accordance 
with 
ANSI/IEEE 
Std 9t-1984 
and 


lEe Publication 
617 -1 2. 


Pin numbers shown 
are for 0, J, and N packages. 


PRODUCTIONDATAdocuments 
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current 8S of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard 
warranty. 
Production 
processing 
does not 
necessarily include tBstin~ of all parameters. 
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SN55138 
SN75138 
UNIT 


Supply 
voltage, 
V CC (see Note 
1) 
7 
7 
V 


Input voltage 
5.5 
5.5 
V 


Driver off-state 
output 
voltage 
7 
7 
V 


Low-level 
output 
current 
into the driver 
output 
150 
150 
mA 


Continuous 
total 
power 
dissipation 
(see Note 2) 
See Dissipation 
Rating Table 


Operating 
free-air 
temperature 
range 
-55 
to 125 
o to 70 
°C 


Storage 
temperature 
range 
-65 
to 150 
-65 
to 
150 
°C 


lead 
temperature 
1,6 mm (1'16 
inch) from 
case for 
10 seconds: 
0 or N package 
260 
°C 


Case temperature 
for 60 seconds: 
FK package 
260 
°C 


Lead temperature 
1.6 mm (1/16 
inch) from 
case for 60 seconds: 
J package 
300 
300 
°C 


NOTES: 
1. 
All voltage 
values 
are with 
respect 
to both ground 
terminals 
connected 
together. 


2. 
In the FK and J packages, 
SN55138 
chips 
are alloy mounted 
and SN75138 
chips 
are glass mounted. 


PACKAGE 


TA s 25°C 
DERATING 
FACTOR 
TA 
- 
70°C 
TA 
- 
125°C 


POWER RATING 
A80VE 
TA 
- 
25°C 
POWER RATING 
POWER RATING 


D 
950 
mW 
7.6 
mW/oC 
608 
mW 
- 


FK 
1375 
mW 
11.0 
mW/oC 
880 
mW 
275 
mW 
J (SN55138J 
1375 
mW 
11.0 
mW/oC 
880 
mW 
275 
mW 
J (SN75138J 
1025 
mW 
8.2 
mW/oC 
656 
mW 
- 


N 
1150mW 
9.2 
mW/oC 
736 
mW 
- 


SN55138 
SN75138 


MIN 
NOM 


UNIT 


MAX 
MIN 
NOM 
MAX 


Supply 
voltage, 
VCC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


Driver or strobe 
2 
2 
High-level 
input 
voltage, 
VIH 
V 


Receiver 
3.2 
2.9 


Low-level 
input voltage, 
VIL 


Driver or strobe 
0.8 
0.8 


Receiver 
V 


1.5 
1.8 


High-level 
output 
current, 
IOH 
Receiver output 
-400 
-400 
p.A 


Low·level 
output 
current, 
IOL 


Driver output 
100 
100 


Receiver output 
mA 


16 
16 


Operating 
free-air 
temperature, 
TA 
-55 
125 
0 
70 
°c 
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electrical 
characteristics 
over recommended 
operating 
free-air temperature 
range (unless otherwise 


noted) 


TEST CONOITIONS' 


SN55138 
SN75138 
PARAMETER 


TYP* 
TYP* 


UNIT 


MIN 
MAX 
MIN 
MAX 


VIK 
Input clamp 


Driver 
or strobe 
VCC 
~ MIN, 
II = 
-12 
mA 
-1.5 
-1.5 
V 
voltage 


VOH 


High·level 
Receiver 
VCC 
- 
MIN, 
VIHIS) 
- 
2 V, 
2.4 
3.5 
2.4 
3.5 
V 
output voltage 
VILIRI 
= VIL max, 
IOH 
~ 
-400 
pA 


Driver 
VCC MIN, 
VIHID) 
- 
2 V, 
0.45 
0.45 


Low-level 
VILISI 
= 0.8 
V, 
IOL = 100 
mA 
V 
VOL 
output voltage 


Receiver 
VCC 
~ 
MIN, 
VIHIR) 
= VIH min, 
0.4 
0.4 
VIHISI 
= 2 V, 
IOL ~ 
16 mA 


Input current at 


II 
maximum 
input 
Driver or strobe 
VCC 
= MAX, 
VI = VCC 
1 
1 
mA 


voltage 


Driver or strobe 
VCC 
= MAX, 
VI 
~ 2.4 
V 
40 
40 


IIH 
High·level 
VCC 
= 5 V, 
VIIR) 
= 4.5 
V, 
pA 
input current 
Receiver 


VI/SI 
= 2 V 


25 
300 
25 
300 


Driver 
or strobe 
VCC 
~ MAX, 
VI 
~ 0.4 
V 
-1 
-1.6 
-1 
-1.6 
mA 
Low-level 


IlL 
input current 
Receiver 
VCC 
= MAX, 
VIIR) 
~ 0.45 
V, 
-50 
-50 
pA 


VIIS) 
= 2 V 


Input current 


Receiver 
VCC 
= 0, 
VI = 4.5 
V 
1.1 
1.5 
1.1 
1.5 
mA 


with 
power 
off 


Short-circuit 


10S 
output current § 


Receiver 
VCC 
~ 
MAX 
-20 
-55 
-18 
-55 
mA 


All driver 
VCC 
~ MAX, 
VIIDI 
~ 
2 V, 
50 
65 
50 
65 
outputs 
low 
VI/SI 
~ 0.8 
V 


ICC 
Supply current 
VCC 
~ MAX, 
VIIRI 
= 3.5 V, 
mA 
All driver 
VIIS) 
~ 2 V, 
42 
55 
42 
55 
outputs 
high 
Receiver outouts 
ODen 


tFor 
conditions 
shown 
as MIN or MAX, 
use the appropriate 
value specified 
under recommended 
operating 
conditions. 
Parenthetical 
letters 
0, R, and S used with 
VI refer to the driver input, 
receiver input, 
and strobe input, 
respectively. 
*AII typical 
values 
are at VCC 
~ 
5 V, TA 
~ 
25°C. 
§Not more than one output 
should be shorted at a time. 


FROM 
TO 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 
(INPUT) 
(OUTPUT) 


tpLH 
15 
24 
Driver 
Driver 
ns 
tPHL 
CL ~ 
50 pF, 
RL ~ 50 II, 
14 
24 


tpLH 
Strobe 
See Figure 1 
18 
28 
Driver 
ns 
tpHL 
22 
32 


tpLH 
CL ~ 
15 pF, 
RL = 400 
II, 
7 
15 
Receiver 
Receiver 
ns 
tPHL 
See Figure 2 
8 
15 


t tPLH =- propagation 
delay time, 
low-to-high-Ievel 
output 
tpHL 
i!5 propagation 
delay time, 
high·to-Iow-Ievel 
output. 
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VCl: 


FROM OUTPUT 
} ~ 
TEST 
UNDER 
TEST r 
POINT 
T 
Cl 


-= 
(See Note B) 


FIGURE 1. 
PROPAGATION 
DELAY TIMES 


FROM DATA AND STROBE INPUTS 
FIGURE 2. 
PROPAGATION 
DELAY TIMES 


FROM RECEIVER INPUT 


NOTES: 
A. 
Input pulses are supplied 
by generators 
having the following 
characteristics: 
tw = 100 ns, PRR :s; 1 MHz, tr S 10 n5, tf 
S 10 n5, 


Zo ~50 II. 


B. 
CL includes 
probe and jig capacitance. 
C. 
All diodes are 1N916 
or 1N3064. 


D. 
When testing 
driver input (solid line) strobe must be low; when testing 
strobe input (dashed line) driver input must be high. 
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vs 
SUPPLY VOLTAGE 
(ALL 
DRIVER 
OUTPUTS LOW) 
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PROPAGATION 
DELAY 
TIMES 
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FREE·AIR 
TEMPERATURE 
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tOata 
for temperatures 
below ooe clnd above 70°C 
is applicable 
to SN55138 
circuits 
only. 
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• 
Meets 
EIA Standards 
RS-422-A 
and 
RS-423-A 


• 
Meets 
Federal 
Standards 
1020 
and 
1030 


• 
Operates 
from 
Single 
5-Y 
Power 
Supply 


• 
Wide 
Common-Mode 
Yoltage 
Range 


• 
High Input 
Impedance 


• 
TTL-Compatible 
Outputs 


• 
High-Speed 
Schottky 
Circuitry 


• 
8-Pin 
Dual-in-Line 
Package 


• 
Similar 
to uA9637AC 
except 
for Corner 
YCC 
and Ground 
Pin Positions 


description 


The SN75157 
is a dual differential 
line receiver 
designed 
to meet EIA standards 
RS-422-A 
and 
RS-423-A 
and 
Federal 
Standards 
1020 
and 
1030. 
It utilizes 
Schottky 
circuitry 
and has TTL- 
compatible 
outputs. 
The inputs 
are compatible· 


with 
either 
a single-ended 
or a differential-line 
system. 
The device operates 
from a single 5-volt 
power 
supply 
and is supplied 
in an 8-pin dual-in- 
line package 
and small 
outline 
package. 


The 
SN55157 
is 
characterized 
over 
the 
full 
military 
temperature 
range of - 55 °e to 125 °e. 
The SN75157 
is characterized 
for operation 
from 
ooe to 70oe. 


PRODUCTION DATA documents 
contain information 
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SN55l57 
... 
JG PACKAGE 
SN75157 
... 
D. JG. OR P PACKAGE 


(TOP 
VIEW) 
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absolute maximum ratings over operating free-air temperature 
range (unless otherwise 
noted) 


Supply 
voltage, 
VCC (see Note 
1) 
. . . . . . . . . . . .. 
-0.5 
V to 7 V 
Input 
voltage 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
± 15 V 
Differential 
input 
voltage 
(see Note 2) 
..•...................................... 
± 15 V 
Output 
voltage 
(see Note 
1) 
-0.5 
V to 5.5 V 
Low-level 
output 
current 
50 mA 
Continuous 
total 
dissipation 
at (or below) 
25°C 
free-air 
temperature 
(see Note 
3): 
SN55157 
JG package 
1050 
mW 
SN75157 
D package 
..........•........................•............ 
725 
mW 
JG package. 
. . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . .. 
825 
mW 
P package 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . .. 
1000 
mW 
Operating 
free-air 
temperature 
range: 
SN55157 
- 55°C 
to 
125°C 
SN75157 
ooC to 70°C 
Storage 
temperature 
range 
- 65°C 
to 
150°C 
Lead temperature 
1,6 mm (1/16 
inch) from 
case for 60 seconds 
JG package. 
. . . . . . . . . 
300°C 
Lead temperature 
1,6 mm (1/16 
inch) from 
case for 
10 seconds 
D or P package 
. . . . . . . .. 
260°C 


NOTES: 
1. All voltage 
values. except differential 
input voltage, 
are with 
respect to the network 
ground terminal. 


2. 
Differential 
input voltage 
is measured at the noninverting 
input with 
respect to the corresponding 
inverting 
input. 
3. For operation above 25°C free-air temperature. derate the SN55157 JG package to 672 mW at 70°C at the rate of 8.4 mW/ °e. 


the SN75157 
JG package to 528 mW at 70°C 
at the rate of 6.6 mw/oe, 
the D package to 464 
mW at 70°C 
at the rate 
of 5.8 mw/oe. 
and the P package to 640 mW at 70°C 
at the rate of 8.0 mw/oe. 
In the JG package. SN55157 
chips are 
alloy mounted 
and SN75157 
chips 
are glass mounted. 


MIN 
NOM 
MAX 
UNIT 


Supply voltage, 
Vee 
4.75 
5 
5.25 
V 


Common-mode 
input 
voltage, 
Vie 
±7 
V 


I 
SN55157 
-55 
25 
125 
Operating 
free-air 
temperature, 
TA 
°e 
I 
SN75157 
0 
25 
70 


electrical characteristics 
over recommended ranges of supply voltage, common-mode 
input voltage, 
and operating free-air temperature 
(unless otherwise 
noted) 


MIN 
Typt 
MAX 
PARAMETER 
TEST CONDITIONS 
UNIT 
See Note 4 


-0.2 
0.2 


VT 
Threshold 
voltage 
(VT + and VT _ ) 
V 


See Note 5 
-0.4 
0.4 


Vhys 
Hysteresis 
{VT + - 
VT _ J 
70 
mV 


VOH 
High-level 
output 
voltage 
VID = 0.2 V. 
10 = 
-1 
mA 
2.5 
3.5 
V 


VOL 
Low-level 
output 
voltage 
VID = 
-0.2 
V. 
10 = 20 mA 
0.35 
0.5 
V 


Vee 
= 0 to 5.5 V, I VI = 10 V 
1.1 
3.25 
II 
Input current 
mA 
See Note 6 
I VI = 
-10 
V 
-1.6 
-3.25 


105 
Short-circuit output currentt: 
Vo = 0, 
ViD = 0.2 V 
-40 
-75 
-100 
mA 


Ice 
Supply current 
VID 
- 
-0.5 
V, 
No load 
35 
50 
mA 


t All typical 
vaiues are at Vec 
= 5 V. TA = 25°C. 


lOn/y one output should be shorted at a time. and duration of the short-circuit should not exceed one second. 
NOTES: 
4. 
The algebraic 
convention, 
where the less-positive 
(more-negative) 
limit is designated 
as minimum, 
is used in this data sheet 
for threshold 
levels only. 
5. The expanded threshold 
parameter 
is tested 
with 
a 500·0 
resistor 
in series with 
each input: 
6. The input not under test is grounded. 
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PARAMETER 


tpLH 
Propagation delay time. 
low-to-high-Ievel 
output 


tpHL 
Propagation 
delay time. 
high-to-Iow-Ievel 
output 


MIN 
TYP 
MAX 


15 
25 
13 
25 


I:O~~U~--- 
50% 
50% 


(see Note 81 
I 


-O.5V: 
: 
--- 
~tPLH 
~tpHL 


0"""' 
/'" 
,A~ _ 


NOTES: 
A. 
CL includes 
probe 
and jig capacitance. 


B. The 
input 
pulse 
is supplied 
by 
a generator 
having 
the 
following 
characteristics: 
tr 
~ 
5 ns, tf 
~ 
5 ns, 
PAR 
.:s; 5 MHz, 


duty 
cycle 
= 50%. 


4 


> 
3 


~e 
"0> 
2 
;; 
B- 
"0I0 
> 


VC~ = 4~5 V 


-TA = 25°C 


I 
I 


I 
I 
I 
VIC= 0 
I 


I 
: VIC = ±7 V 
I 
I 
I 
I 


I 
I 
I 
I 
I 
VIC = ±7 V I 
I 
I 
I 
I 


I 
VIC= 0 
I 


I 
I 
I 
I 
I 


I 


VCC = 5.25 V 
TA = 25°C-L 
I 
I 


I VIC= 0 
I 


I 
VIC = ±7 V 
I 
I 


VIC = ±7 V: 


I 
VIC=O 
II 
I 
I 


> 
3 


I•. 
~ 
"0> 
2 
;; 
B- 
"0 
I0> 
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vc1c = siv 


_ VID = -0.2 
V 
TA = 2S0C 
~ 
/'" 


V / 
/ 
/ V 


I 
l 
Vcc 
= S V 
_ 


VID = 0.2 V 
TA=2SoC 
- 


"~ 
'" 


'" 
"" 
"'- 


'\ 


"- 


'" 


> 
~ 
4.0 
eo 3.S 
>~S. 
3.0 


::lo 
2.S 
Q;>j 
2.0 
i= 
~ 
1.S 
I 
:I: 1.0 
o 
> 
O.S 


=r 
O.S 
., 


Clle 


~ 
0.4 
~ 
::l 
S- 
::lo 
0.3 
~., 
..J 
~ 0.2 
o 
..J 
I..J 
00.1 
> 


100 


90 


80 
« 
E 
70 
.!. 


<: 
60 
~:;u 
50 
>-iia. 
40 
::l 
'"I 
30 
u!: 
20 


10 


No1load I 


- 
Inputs open 
e- TA = 2SoC 


/ 
/V 
/ 
V 
/ 


.-/ V 


VCC-Supply 
Voltage-V 


FIGURE 6 
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SN55158, 
SN75158 


DUAL DIFFERENTIAL 
LINE DRIVERS 


• 
Meets 
EIA Standard 
RS-422-A 
• 
Single 
5-V Supply 
• 
Balanced-Line 
Operation 
• 
TTL-Compatible 
• 
High Output 
Impedance 
in Power-Off 
Condition 
• 
High-Current 
Active-Pullup 
Outputs 
• 
Short-Circuit 
Protection 
• 
Dual Channels 
• 
Input 
Clamp 
Diodes 


SN55158 
... 
JG PACKAGE 
SN75158 
... 
D. JG. OR P PACKAGE 


(TOP 
VIEW) 
1Z[]8 
VCC 
1Y 
2 
7 
2Z 
1A 
3 
6 
2Y 


GND 
4 
5 
2A 


description 


The 
SN55158 
and 
SN75158 
are 
dual 
complementary-output 
line 
drivers 
designed 
to 
satisfy 
the 


requirements 
set 
by 
the 
EIA 
Standard 
RS-422-A 
interface 
specifications. 
The 
outputs 
provide 
complementary 
signals with 
high-current 
capability 
for driving balanced lines, such as twisted 
pair, at normal 
line impedance 
without 
high power 
dissipation. 
The output 
stages 
are TTL totem-pole 
outputs 
providing 


a high-impedance 
state 
in the power-off 
condition. 


The SN55158 
is characterized 
for operation 
over the full military 
temperature 
range of - 55°C 
to 125°C. 


The SN75158 
is characterized 
for operation 
from 
DOC to 7DoC. 


(2) 
1Y 


12 


2Y 
22 


(2) 


~1Y 


1A 
~1Z 


(61 
~_N----=2Y 


2A~2Z 
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LINE DRIVERS 


absolute maximum 
ratings over operating free-air temperature 
range (unless otherwise 
noted) 


Supply 
voltage, 
Vcc 
(see Note 
1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
7 V 
Input 
voltage. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
5.5 V 


Continuous 
total 
power 
dissipation 
(see Note 
2) . . . . . . . . . . . . . . . . .. 
See Dissipation 
Rating 
Table 


Operating 
free-air 
temperature 
range: 
SN55158 
-55°C 
to 
125°C 
SN75158 
ooC to 70°C 


Storage 
temperature 
range 
- 65°C 
to 
150°C 


Lead temperature 
1,6 mm (1/16 
inch) from 
case for 60 seconds: 
JG package 
300°C 


Lead temperature 
1,6 mm (1/16 
inch) from 
case for 
10 seconds: 
D or P package. 
. . . . . . .. 
260°C 


NOTES: 
1. 
All voltage values except differential 
output 
voltage VOD are with respect to network 
ground terminal. 
VOD is at the Youtput 
with respect to the Z output. 
2. 
In the JG package, 
SN55158 
chips are alloy mounted 
and SN75158 
chips 
are glass mounted. 


TA'" 
25°C 
DERATING 
FACTOR 
TA 
- 
70°C 
TA 
- 
125°C 
PACKAGE 
POWER RATING 
ABOVE TA 
- 
25°C 
POWER RATING 
POWER RATING 


D 
725 
mW 
5.8 
mW/oC 
464 
mW 
N/A 


JG (SN55158) 
1050 
mW 
8.4 
mW/oC 
672 
mW 
210mW 


JG (SN751581 
825 
mW 
6.6 
mW/oC 
528 
mW 
N/A 


P 
1000 
mW 
8.0 
mW/oC 
640 
mW 
N/A 


SN55158 
SN75158 


UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply 
voltage, 
VCC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


High-level 
input 
voltage, 
VIH 
2 
2 
V 


Low-level 
input 
voltage, 
VIL 
0.8 
0.8 
V 


High·level 
output 
current, 
IOH 
-40 
-40 
mA 


Low-level 
output 
current, 
IOL 
40 
40 
mA 


Operating 
free-air 
temperature, 
TA 
-55 
125 
0 
70 
°c 
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TEST CONOITIONS' 
SN55158 
SN75158 
PARAMETER 
Typt 
Typt 
UNIT 


MIN 
MAX 
MIN 
MAX 


VIK 
Input 
clamp voltage 
Vee 
~ MIN. 
II ~ 
-12 
mA 
-0.9 
-1.5 
-0.9 
- 1.5 
V 


VOH 
High-level 
output 
voltage 
Vee 
- 
MIN, 
VIL 
- 
0.8 
V. 
2 
3.0 
2.4 
3.0 
V 


VIH 
= 2 V, 
10H = 
-40 
mA 


VOL 
Low-level 
output 
voltage 
Vee 
- 
MIN, 
VIL 
- 
0.8 
V. 
0.2 
0.4 
0.2 
0.4 
V 
VIH 
~ 2 V. 
10L = 40 mA 


IVOOl 
I 
Differential 
output 
voltage 
Vee 
= MAX, 
10 = 0 
3.5 
2VOD2 
3.5 
2VOD2 
V 


IV0021 
Differential 
output 
voltage 
Vee ~ MIN 
2 
3.0 
2 
3.0 
V 


t.IVODI 


Change 
in magnitude 
of 
Vee ~ MIN 
±0.02 
±0.4 
±0.02 
±0.4 
V 


differential 
output 
voltage § 


Vee 
- 
MAX 


RL~ 100 n, 
1.9 
3 
1.8 
3 
Voe 
Common-mode 
output 
voltage 
See Figure 
1 
V 
Vee 
= MIN 
1.4 
3 
1.5 
3 


t.IVoe! 


Change in magnitude 
of 
Vee 
= MIN or MAX 
±0.01 
±0.4 
±0.01 
±0.4 
V 
common-mode 
output 
voltage § 


IVo 
= 6V 
0.1 
100 
0.1 
100 


10 
Output 
current with 
power off 
Vee ~ o 
Ivo ~ -0.25 
V 
-0.1 
- 100 
-0.1 
-100 
~A 


IVo 
= 
-0.25t06V 
± 100 
± 100 


II 
Input current at maximum 
Vee 
= MAX. 
VI = 5.5 V 
1 
1 
mA 


input voltage 


IIH 
High-level 
input 
current 
Vee 
= MAX. 
VI = 2.4 V 
40 
40 
~A 


IlL 
Low-level 
input current 
Vee 
- 
MAX, 
VI - 
0.4 
V 
-1 
- 1.6 
-1 
-1.6 
mA 


10S 
Short-circuit output current" 
Vee ~ MAX 
-40 
-90 
-150 
-40 
-90 
-150 
mA 


Ice 
Supply current 
(both drivers) 
Vee 
= MAX, 
Inputs grounded, 


37 
50 
37 
50 
mA 


No load. 
TA 
= 25°C 


t For conditions 
shown 
as MIN or MAX, 
use the appropriate 
value specified 
under recommended 
operating 
conditions. 


t: All typical 
values 
are at Vec 
= 5 V and TA = 25°e 
except 
for VOC, for which 
Vec 
is as stated 
under test conditions. 


§a 
VOD 
and.d 
Vocl 
are the changes 
in magnitudes 
of VOD and VOC. respectively, 
that occur when the input is changed 
from a high 


level to a low 
level. 


In EIA Standard RS-422-A. Voe. 
which is the average of the two output voltages with respect to ground. is called output offset voltage. Vas. 
#Only one output 
should 
be shorted 
at a time, 
and duration 
of the short·circuit 
should 
not exceed 
one second. 


TEST 
SN55158 
SN75158 
PARAMETER 
UNIT 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 


tpLH 
Propagation 
delay time, 
low-to-high-Ievel 
output 
See Figure 2, 
16 
25 
16 
25 
ns 


tpHL 
Propagation 
delay time, 
high-to-Iow-Ievel 
output 
Termination 
A 
10 
20 
10 
20 
ns 


tpLH 
Propagation 
delay time. 
low-to-high-Ievel 
output 
See Figure 2. 
13 
20 
13 
20 
ns 


tpHL 
Propagation 
delay time, 
high-to-low-Ievel 
output 
Termination 
B 
9 
15 
9 
15 
ns 


tTLH 
Transition 
time. 
low·to-high-Ievel 
output 
See Figure 2, 
4 
20 
4 
20 
ns 


tTHL 
Transition 
time. 
high-to-low-Ievel 
output 
Termination 
A 
4 
20 
4 
20 
ns 


Overshoot 
factor 
See Figure 2. 


10 
10 
% 
Termination 
C 
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CL.:l 


(SeeN=I 


TERMINATION 
A 


y-------- 
CL· 
15 pF .-L 


(See Note Bl T 


CL· 
15 pFl 
(See Note Bl*' -= 


TERMINATION 
B 


'OO%~~\ 


0% t~=\;VVV-- 
r- 


OVERSHOOT 


10% 


IIIf-tTHL 


NOTES: 
A. 
The 
pulse generator 
has the following 
characteristics: 
20 = 50 0, 
tw = 25 
ns, PAR s 10 MHz. 


B. 
Cl 
includes 
probe 
and jig capacitance. 
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6 


5 


> 
I 
4 
CD 
Cl~ 
"0> 
3 
~ 
::J 
Co:; 
0 
2 
I0 
> 


No load 
TA = 25°C 


VCC = 5.5 V 


VCC = 5 V 


VCC ~ 4.5 V 


OUTPUT VOLTAGE 
vs 


DATA INPUT VOLTAGE 


6 


5 


> 
I 
CD 
4 
Cl~ 
"0> 
3 
~ 
::J 
Co:;0 
I 
2 
0 
> 


vc6 = 5 


1V 
No load 


TA·= 125°C 


/ 


I\Tj 
=i 


50C 


TA = 
-55°C 


5 


4 
>I 
CD 
Cl~ 
3 
"0> 


::J 
Co:; 
2 
0 


I:I:0> 


> 
0.3 
I 
CD 
Cl~ 
"0> 
:; 
0.2 
~ 
::Jo 
I...J 
~ 
0.1 
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0 
-75 
-50 
-25 
0 
25 
50 
75 
100 
125 


TA -Free-Air 
Temperature- °C 


FIGURE 
7 


SUPPL Y CURRENT 


(BOTH 
DRIVERS) 
vs 
SUPPLY 
VOLTAGE 


80 


No load 


70 
TA = 25°C 


<t 
60 
~ 
c: 
50 
~:;u 
40 
>- 
C. 
Co 
:> 
30 
<J) 
Iu9 
20 


10 


0 
0 
2 
3 
4 
5 
6 
7 
8 


VCC-Supply 
Voltage-V 


FIGURE 
9 


Vc~ = 5 


1 
V 
See Figure 2 
Termination A 


---~ 


tpLH - 


f..-- 


tPHL_ - 


f..-- 
- 


SUPPLY 
CURRENT 


(BOTH 
DRIVERS) 
vs 


FREE-AIR 
TEMPERATURE 


42 


40 


<t 
E 
I 
38 
~ 
c:~:;u 
36 
>- 
C. 


Co 
::l 
<J) 
34 
Iu9 
32 


II 


Vcc 
= 5 V 
Input grounded 
Outputs open 


-...... 


~ 
"'" 


"'- 


"'" 
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100 


80 


<t 
E 
I~ 
l:~ 
60 
:su 
> 
C.c. 
40 
::l 
Vl 


Iu~ 
20 


SUPPLY 
CURRENT 


(BOTH 
DRIVERS 
I 


, 
'" 
, 


VCC - 
5 V 
Rl - 
00 


Cl 
- 
30 pF 
Inputs: 3-volt square wave 


TA 
- 
25°C 


vl/ 
V 
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QUADRUPLE DIFFERENTIAL LINE RECEIVER 


• 
Meets 
EIA Standards 
RS-422-A, 
RS-423-A, 
and RS-485 


J PACKAGE 


(TOP 
VIEWI 


• 
Designed 
for 
Multipoint 
Bus Transmission 
on 
Long Bus Lines in Noisy 
Environments 


• 
3-State 
Outputs 


• 
Common-Mode 
Input 
Voltage 
Range . . . - 12 to 
12 V 


• 
Input 
Sensitivity 
± 200 
mV 


• 
Input 
Hysteresis 
50 mV Typ 


• 
High Input 
Impedance 
... 
12 kG Min 


• 
Operates 
from 
Single 
5-Volt 
Supply 


• 
Low 
Power 
Requirements 


• 
Plug-In 
Replacement 
for AM26LS32 


18 
1A 


1Y 


G 
2Y 


2A 
28 
GND 


1 U16 


2 
15 


3 
14 


4 
13 


5 
12 


6 
11 


7 
10 


8 
9 


Vcc 
48 


4A 
4Y 
G 
3Y 


3A 
38 


• 
Meets 
CCITT 
Recommendations 
V. 10, 
V.11, 
X.26, 
and X.27 


description 


The 
SN55173 
is 
a 
monolithic 
quadruple 
differential 
line receiver with three-state 
outputs. 


It is designed 
to meet thH requirements 
of EIA 
Standards 
RS-422-A, 
RS-423-A, 
and 
RS-485 
and 
several 
CCITT 
recommendations. 
The 
device 
is optimized 
for balanced 
multipoint 
bus 
transmission 
at 
rates 
up to 
10 megabits 
per 
second. 
The four receivers 
have an ORed pair of 
enables 
in common. 
Either 
G being 
high 
or G 
being low enables all of thH receivers. The device 
features 
high input impedance, 
input hysteresis 
for 
increased 
noise 
immunity, 
and 
input 
sensitivity 
of ± 200 
mV over a common-mode 


input 
voltage 
range 
of 
- 12 
to 
12 
V. 
The 
SN55173 
is designed 
for optimum 
performance 
when 
used 
with 
the 
SN55172 
or 
SN55174 
quadruple 
differential 
line drivers. 


The SN55173 
is characterized 
for operation from 
-55°C 
to 
125°C. 


FK PACKAGE 


(TOP 
VIEW) 


U 
~coU 
UID 
z><t 


1 2019 


1Y 
4 
18 


G 
5 
17 


NC 
6 
16 


2Y 
7 
15 


2A 
8 
14 


9 
1011 
1213 


1A 
131 
1Y 


18 


2A 
151 2Y 
28 


3A 
1111 


38 
3Y 


4A 
1131 4Y 
48 
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DIFFERENTIAL 
ENABLES 
OUTPUT 


A-B 
G 
G 
Y 


H 
X 
H 
VID 
'" 
0.2 
V 
X 
l 
H 


-0.2 
V < VID < 0.2 
V 
H 
X 
? 


X 
l 
? 


VID :s 
-0.2 
V 
H 
X 
l 


X 
l 
l 


X 
l 
H 
Z 


lA 
(2) 
(3) 


(1) 
.a 
lY 


lB 


2A 
(6) 


15) 2Y 
.0- 


2B (7) 


(10) 
3A 
111) 3Y 


3B (9) 


4A 
(14) 
(13) 
4Y 
(151 
.a 


4B 


H = high level 


L = 
low level 


X = 
irrelevant 


? 
indeterminate 
Z = high-impedance 
(off) 


EQUIVALENT 
OF A OR B INPUT 


VCC 


TEXAS 
~ 
INSTRUMENTS 


SN55173 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 


absolute 
maximum 
ratings 
over operating 
free-air 
temperature 
range (unless otherwise 
noted) 


Supply voltage, Vcc 
(see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
7 V 


Input voltage, A or B inputs 
_. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
± 25 V 


Differential input voltage (see Note 2) . _. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
± 25 V 


Enable input voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
7 V 


Low-level output current 
_. . . . . . . . . . . . . . . .. 
50 mA 


Continuous total dissipation at (or below) 25°C free-air temperature (see Note 3) . . . . . .. 
1375 mW 


Operating free-air temperature range 
- 55°C to 125°C 


Storage temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
65°C to 150°C 


Case temperature for 60 seconds: FK package 
260°C 


Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds 
300°C 


NOTES: 
1. 
All voltage 
values, 
except 
differential 
input voltage, 
are with 
respect 
to network 
ground 
terminal. 


2. 
Differential-input 
voltage 
is measured 
at the 
noninverting 
input 
with 
respect 
to the corresponding 
inverting 
input. 


3. 
For operation above 25°C 
free-air temperature. 
derate to 275 
mW at 125°C 
at the rate of 11.0 mW/oe. 


MIN 
NOM 
MAX 
UNIT 


Supply 
voltage, 
VCC 
4.5 
5 
5.5 
V 


Common-mode 
input voltage, 
VIe 
±12 
V 


Differential 
input 
voltage, 
VIO 
±12 
V 


High-level 
input 
voltage, 
VIH 
2 
V 


Low-level 
input 
voltage, 
VIL 
0.8 
V 


High-level 
output 
current, 
IOH 
-400 
p.A 


Low-level 
output 
current, 
IOl 
16 
mA 


Operating 
free-air 
temperature, 
T A 
-55 
125 
DC 


TEXAS 
"!1 
INSTRUMENTS 


SN55173 
QUADRUPLE 
DIFFERENTIAL 
LINE 
RECEIVER 


electrical 
characteristics 
over recommended 
ranges of common-mode 
input voltage. 
supply voltage. 


and operating 
free-air 
temperature 
(unless otherwise 
noted) 


PARAMETER 
TEST CONDITIONS 
MIN 
Typt 
MAX 
UNIT 


VTH 
Differential-input 
high-threshold 
voltage 
VO-2.7V, 
10 - 
-0.4 
mA 
0.2 
V 


VTL 
Differential-input 
low-threshold 
voltage 
Vo 
= 0.5 
V, 
10 = 
16 mA 
-0.2t 
V 


Vh 
s 
Hysteresis 
§ 
50 
mV 


VIK 
Enable-input 
clamp 
voltage 
11= 
-18 
mA 
-1.5 
V 


VOH 
High-level 
output 
voltage 
VID 
= 200 
mY. 
IDH 
= 
-400 
~A 
2.5 
V 


I 10L - 
8 mA 
0.45 
VOL 
Low-level 
output 
voltage 
VIQ 
= 
-200 
mV, 
IIOL 
= 
16mA 


V 
0.5 


10Z 
High-impedance-state 
output 
current 
Vo 
= 0.4 
V to 2.4 
V 
±20 
~ 


Other 
input 
at 0 V, 
I VI 
= 
12 V 
1 
II 
Line input 
current 
I VI 
mA 
See Note 4 
= 
-7 
V 
-0.8 


IIH 
High-level 
enable-input 
current 
VIH 
= 
2.7 V 
20 
~ 


IlL 
Low-level 
enable-input 
current 
VIL 
= 0.4 
V 
-100 
~A 


105 
Short-circuit 
output 
current 1 
-15 
-85 
mA 


ICC 
Supply 
current 
Outputs 
disabled 
'70 
mA 


tAli 
typical 
values 
are at VCC 
= 5 V, TA 
= 25°C. 
t:The algebraic 
convention, 
in which the less positive 
(more negative) 
limit is designated 
minimum, 
is used in this data sheet for threshold 


voltage 
levels only. 


§Hysteresis 
is the difference 
between 
the positive-going 
input threshold 
voltage, 
Vr +, and the negative-going 
input threshold 
voltage, 
VT _. 
See Figure 4. 
1Not 
more than one output 
should 
be shorted 
at a time and the duration 
of the short-circuit 
should 
not exceed one second. 
NOTE 4: 
Refer to EIA Standard 
RS-422-A 
and RS-423-A 
for exact 
conditions. 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


tpLH 
Propagation 
delay time, 
low-to-high-Ievel 
output 
VID 
= 
-1.5 
V to 
1.5 V, 
CL = 
15 pF, 
20 
35 
ns 


tpHL 
Propagation 
delay time, 
high-to-Iow-Ievel 
output 
See Figure 1 
22 
35 
ns 


tpZH 
Output 
enable time to high level 
CL = 
15 pF. 
See Figure 2 
17 
22 
ns 


tPZL 
Output 
enable time to low level 
CL - 
15 pF, 
See Figure 3 
20 
25 
ns 


tpHZ 
Output 
disable time from 
high level 
CL = 5 pF, 
See Figure 2 
21 
30 
ns 


tpLZ 
Output 
disable time from 
low level 
CL = 5 pF, 
See Figure 3 
30 
40 
ns 


TEXAS 
• 
INSTRUMENTS 


8N55173 


QUADRUPLE 
DIFFERENTIAL 
LINE 
RECEIVER 


INPUT 
~~V---Z.5V 
~;V 
X-:--Z.5V 


lplH--l ~ 
--.l ~ lPHl 


~ 


I 
II----VOH 
I 
I 


OUTPUT 
1.3 V 
1.3 V 


VOL 


:.:Ft--3V 


INPUT 
1.3V 
1.3V· 


I 
I 
--OV 


lPlH+!1t- 
lPHl -+l k- 
I 
I 
0.5 V 


~ 
~ 


*--VOH 
OUTPUT 
_ 
51 open 
1.3 V 
~ 
51 closed 


---~O 
V 
~1.4 V 


NOTES: 
A. The input 
pulse 
is supplied 
by 
a generator 
having 
the 
following 
characteristics: 
PAR 
:s; , 
MHz. 
duty 
cycle 
50%, 


t, ~ 6 ns, tf ~ 6 ns, lOUl = 50 II. 


B. Cl 
includes 
probe and jig capacitance. 
C. All diodes are 1N916 
or equivalent. 
D. To test the active·low 
enable ~, ground G and apply an inverted 
input waveform 
to n. 


TEXAS 
~ 
INSTRUMENTS 


SN55173 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 


'=-Fv ~-:: 


tPZL-+I J4- 
I 
S2 open 
~ 
k- tpLZ 
=-t 
I 
S2 closed 


OUTPUT 
1.3V 
!A-=--~1.4V 


..J:... '" : 
VOL 


0.5 V 


NOTES: 
A. The input 
pulse is supplied by a generator 
having the following 
characteristics: 
PRR :s 1 MHz. duty 
cycle 
50%. 


tr 
~ 6 ns, tf 
:S 6 ns, Zout 
= 50 O. 


B. 
CL includes 
probe 
and jig capacitance. 


C. All diodes are 1N916 or equivalent. 
D. To test 
the active· low 
enable TI, ground 
G and apply 
an inverted 
input 
waveform 
to G. 


5 


4 
>I 
CD 
'"l'! 
3 
"0>~ 
::lC. 
5 
2 
0 
I0 
> 


VCC = 5V 
10:" 
0 
TA = 25°C 


I 


VIC - 
V~C - 
VIC - 
-12 
V 
OV 
e- 
12 V - 


I 
V~_-+ 


I 


VT-- 
I- 
VT-- 
- 


VT+ 
VT+ 
VT+ 
- 


5 


> 
I 
CD 
4 
'"l'! 
"0> 
5 
3 
S- 
::l0~> 
CD 
·2 
... 
.i:. 
'"J: 
I 
:I:0> 


VIO = 0.2 V 
TA = 25°C 


10H-High-Level 
Output Current-mA 


FIGURE 
5 
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QUADRUPLE DIFFERENTIAL LINE RECEIVER 


Vcc 
- 
5 V 
1 
0.5 
TA - 
25°C 


'"5 
"0> 
0.4 
~ 
::lC. 
So 
0.3 
0;>., 
...• 
~ 
0.2 
o...• 
I 
5 
0.1 
> 


5 


4 
> 
I 
"'"co 
-a 
3 
>~ 
::lSo 
::l 
2 
0 
I0> 


1.0 


0.75 


cl: 
0.5 


E 
I 
0.25 
E~:; 
0 
Us 
~ 
-0.25 


I-= - 0.5 


VID = 0.2 V 
load 
= 8 k!l to ground 
I 
I 


TA = 25°C 
VCC = 5.5 V 


VCC = 5 V 


VCC = 4.5 V 


6 


5 
>I., 
4 
'"5 
"0> 
S 
3 
c. 
S0 
I 
2 
0> 


Vcc 
= 5.5 V 
I 
-0.2 
~ 
VCC = 5 V 
VIO = 
load 
= 1 k!l to Vcc 
Vcc 
= 4.5 V 
TA = 25°C 


TEXAS 
~ 
INSTRUMENTS 


The SN55182 
and SN75182 
dual differential 
line 
receivers are designed to sense small differential 
signals 
in the presence 
of large common-mode 
noise. These devices give TTL-compatible 
output 
signals 
as 
a function 
of 
the 
polarity 
of 
the 
differential 
input 
voltage. 
The 
frequency 
response 
of 
each 
channel 
may 
be 
easily 
controlled 
by 
a 
single 
external 
capacitor 
to 
provide 
immunity 
to differential 
noise spikes. 
The output 
goes to a high level when 
the inputs 
are open- 
circuited. 
A strobe 
input 
is provided 
which, 
when 
in the low 
level, 
disables 
the receiver 
and forces 
the 
output 
to a high level. 


• 
Single 
5-V Supply 


• 
Differential 
Line Operation 


• 
Dual Channels 


• 
TTL Compatibility 


• 
± 15 V Common-Mode 
Input 
Voltage 
Range 


• 
± 15 V Differential 
Input 
Voltage 
Range 


• 
Individual 
Channel 
Strobes 


• 
Built-In 
Optional 
Line-Termination 
Resistor 


• 
Individual 
Frequency 
Response 
Controls 


• 
Designed 
for 
Use With 
Dual Differential 
Drivers 
SN55183 
and SN75183 


• 
Designed 
to Be Interchangeable 
With 
National 
Semiconductor 
DS7820A 
and 
DS8820A 


SN55182. 
SN75182 
DUAL DIFFERENTIAL LINE RECEIVERS 


SN55182 
... 
J PACKAGE 
SN75182 
... 
D. J. OR N PACKAGE 


(TOP VIEW) 


1V14 


2 
13 


3 
12 


4 
11 


5 
10 
6 
9 
7 
8 


11N- 


lRT 
l1N+ 
lSTRB 
lRTC 


lOUT 
GND 


VCC 
21N- 
2RT 
21N+ 
2STRB 
2RTC 
20UT 


SN55182 
... 
FK PACKAGE 


(TOP 
VIEW) 


+ 
U I 
.t~ U UZ 
Z>N 


1 2019 
18 


17 


16 


15 


14 


2RT 
NC 
2/N+ 
NC 
2STRB 


l1N+ 
NC 
lSTRB 
NC 
1RTC 


I-OUI-U 
:Jzz:Jl- 
019 
Oce 
NN 


The receiver 
is of monolithic 
single-chip 
construction, 
and both 
halves of the dual circuits 
use common 
power 
supply 
and ground 
terminals. 


The SN55182 
is characterized 
for operation 
over the full military 
temperature 
range of - 55 °e to 125 °e. 


The SN75182 
is characterized 
for operation 
from ooe 
to 70oe. 


lIN+ 


lIN- 


lRT 


lSTRB 


lRTC 


l1N+ 
(3) 


l1N- 
III 


lRT 
(2) 


(5) 
lRTC 


lSTRB 
(4) 


21N+ 


21N- 


2RT 
20UT 


2STRB 


2RTC 


tThis 
symbol 
is in accordance 
with 
ANSI/IEEE 
Std 91-1984 
and 
lEe Publication 
617-12. 


Pin numbers 
shown 
are for D, J and N packages. 


21N+ 
1111 


21N- 
1131 


2RT 
1121 


2RTC 
{9/ 


2STRB 
1101 


PRODUCTION DATA documents 
contain 
information 
current 
8S of publication 
date. 
Products 
conform 
~~8S!de::~i~~~r~Sn~r 
~~:d~:~:nO;r~~~::i~n:~::e~~~ 
necessarily 
include testing 
of all parameters. 
TEXAS -1!1 
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DUAL DIFFERENTIAL LINE RECEIVERS 


RESPONSE TIME 


CONTROL 
(5.91 


NON INVERTING 
INPUT 


\ 
(3.11) 


DIFF 
STROBE 
OUTPUT 
INPUT 


L 
X 
H 


H 
H 
H 


H 
L 
L 


H 
~ 
VI 
2: VIH min or VID more 
positive 
than 
VTH 
max 


L = 
VI 
'" 
VIL max or VID more 
negative 
than 
VTL 
max 


X = 
irrelevant 


INVERTING 
(1. 131 


INPUT 
5 k 


SN55182 
SN7S182 
UNIT 


Supply 
voltage, 
VCC1 
(see Note 
11 
8 
8 
V 


Common-mode 
input 
voltage 
±20 
±20 
V 


Differential 
input voltage 
(see Note 
21 
±20 
±20 
V 


Strobe 
input voltage 
8 
8 
V 


Output 
sink current 
50 
50 
mA 


Continuous 
total 
power 
dissipation 
(see Note 
3) 
See Dissipation 
Rating 
Table 


Operating 
free-air 
temperature 
range 
-55 
to 125 
o to 70 
°C 


Storage 
temperature 
range 
-65 
to 150 
-65 
to 150 
°C 


Lead temperature 
1,6 
mm 
(1116 
inch) from 
case for 
10 seconds: 
0 or N package 
260 
°C 


Case temperature 
for 60 
seconds: 
FK package 
260 
°C 


Lead temperature 
1,6 
mm (1/16 
inch) from 
case for 60 
seconds: 
J package 
300 
300 
°C 


NOTES: 
1. All voltage 
values, 
except 
differential 
voltages, 
are with 
respect 
to network 
ground 
terminal. 


2. Differential 
voltage 
values 
are at the 
noninverting 
terminal 
with 
respect 
to the 
inverting 
terminal. 


3. In the 
FK and J packages, 
SN55182 
chips are alloy mounted 
and SN75182 
chips are glass mounted. 


PACKAGE 
TA 
'" 
25°C 
DERATING 
FACTOR 
TA 
- 
70°C 
TA 
- 
125°C 


POWER RATING 
ABOVE TA 
- 
25°C 
POWER RATING 
POWER RATING 


D 
950 
mW 
7.6 
mW/oC 
608 
mW 
- 


FK 
'375 
mW 
1'.0 
mW/oC 
880 
mW 
275 
mW 
J (SN551821 
1375 
mW 
1'.0 
mW/oC 
880 
mW 
275 
mW 
J (SN751821 
1025 
mW 
8.2 
mW/oC 
656 
mW 
- 


N 
1150 
mW 
9.2 
mW/oC 
736 
mW 
- 
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• 
INSTRUMENTS 


SN55182. 
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DUAL DIFFERENTIAL LINE RECEIVERS 


SN55182 
SN75182 


MIN 
NOM 
UNIT 
MAX 
MIN 
NOM 
MAX 


Supply 
voltage, 
VCC 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


Common-mode 
input 
voltage, 
VIe 
±15 
±15 
V 


High-level 
strobe 
input 
voltage, 
VIH(strobel 
2.1 
5.5 
2.1 
5.5 
V 


Low-level 
strobe 
input 
voltage, 
VIl(strobel 
0 
0.9 
0 
0.9 
V 


High-level 
output 
current, 
IOH 
-400 
-400 
~A 
Low-level 
output 
current, 
tOl 
16 
16 
mA 


Operating 
free-air 
temperature, 
TA 
-55 
125 
0 
70 
°c 


electrical 
characteristics 
over recommended 
ranges of VCC, VIC, and operating free-air temperature 
(unless otherwise 
noted) 


PARAMETER 
TEST CONDITIONS t 
MIN 
Typt 
MAX 
UNIT 


Vo = 2.5 V, 
VIC = 
-3Vt03V 
0.5 
VTH 
Differential 
input 
high-threshold 
voltage 
V 


10H = 
-400 
~A 
VIC = 
- 15 V to 15 V 
1 


Differential 
input low-threshold 
voltage 
Vo 
= 0.4 
V, 
VIC = 
-3Vt03V 
-0.5 
VTL 
V 


10L = 
16 mA 
VIC = 
- 15 V to 15 V 
-1 


VIO = 
1 V, 
Vstrobe 
= 2.1 
V, 
2.5 
4.2 
5.5 


10H = 
-400 
~A 


VOH 
High-level 
output 
voltage 
V 


VIO = 
-1 
V, 
Vstrobe 
= 0.4 
V, 
2.5 
4.2 
5.5 


10H = 
-400 
~A 


VIO = 
-1 
V, 
Vstrobe 
= 2.1 
V, 


VOL 
Low-level 
output 
voltage 
0.25 
0.4 
V 


10L = 
16 mA 


VIC = 
15 V 
3 
4.2 


Inverting input 
VIC = 0 
0 
-0.5 
mA 


VIC = 
-15 
V 
-3 
-4.2 


II 
Input current 
VIC = 15 V 
5 
7 


Noninverting 
input 
VIC = 0 
-1 
- 1.4 
mA 


VIC = 
-15 
V 
-7 
-9.8 


ISH 
High-revel 
strobe current 
Vstrobe 
= 5.5 V 
5 
~A 


ISL 
Low-level 
strobe 
current 
Vstrobe 
= 0 
-1 
- 1.4 
mA 


I Inverting 
input 
3.6 
5 
kll 


r; 
Input resistance 
I Noninverting 
input 
1.8 
2.5 
kll 


RT 
Line terminating 
resistance 
TA = 25°C 
120 
170 
250 
II 


105 
Short-circuit 
output 
current 
VCC 
- 
5.5 V, 
Vo 
- 
0 
-2.8 
-4.5 
-6.7 
mA 


V,C 
- 
15 V, 
VID = 
-1 
V 
4.2 
6 


ICC 
Supply current 
(average per receiver) 
VIC = 0, 
VID = 
-0.5 
V 
6.8 
10.2 
mA 


VIC = 
-15 
V, 
VID = 
-1 
V 
9.4 
14 


tUnless 
otherwise 
noted, 
Vstrobe 
2!: 2.1 V or open. 
tAil 
typical 
values 
are at VCC = 5 V, VIC = 0, and TA 
25°C. 
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PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


tpLHID) 
Propagation 
delay 
time, 
low-to-high-Ievel 
output 
18 
40 
from 
differential 
input 
ns 


tpHLID) 
Propagation 
delay 
time, 
high-to-Iow-Ievel 
output 
RL ~ 400O, 
31 
45 
from 
differential 
input 
ns 


Propagation 
delay 
time, 
low-to-high-Ievel 
output 
CL = 15 pF, 
tpLH(S) 
from 
strobe 
input 
See Figure 
1 
9 
30 
ns 


tpHL(S) 
Propagation 
delay 
time, 
high-to-Iow-level 
output 
15 
25 
from 
strobe 
input 
ns 


PULSE 
GENERATOR NO.1 
ISee Note A) 


PULSE 
GENERATOR NO.2 


(See Note AI 


:--tw~ 


INPUT -----10 
V 
OV~ 
ll) 
fOV 
~ 
IW~ 
OV~ 
~:.:V 


---.l>100n,i+-- 
--..i>100n,,....- 
---.l>100n,r-- 
--.j >100n,:'- 
-.Fl 
i 1.3 vX- 
11.3V 
1.3V\I'--- 
- 
- 
- 
02.: V 
: 
I 
'~~"")---I 


tPHLIO)~ 
f.-.+-tPLHIOI 
: 
: 


I 
LJI 
: 
?2 
''-L 
:I 
VOH 


'.3 V 
'.3 V 
:1 
l'\,.3 
V 
: 
1.3 V 
'~'----,-"I------- 
VOL 


'PH L(S)+-+t 
--t-+ 'PLHIS) 


VOLTAGEWAVEFORMS 


NOTES: 
A. The pulse generators 
have the following 
characteristics: 
20 = 500, 
tr S 
, 0 n5, tf :s 10 n5, tw = 0.5 
± 0.1 
p.S, PRR :s 1 MHz. 
B. 
CL includes 
probe 
and jig capacitance. 
C. All diodes are 1N3064 or equivalent. 
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] 
-01 
c: 
. 
~ 
~ 
i5 -0.2 
Ic 
'> -0.3 
4.5 
5 
5.5 


VCC-Supply 
Voltage-V 


Vcc 
= 5 V 
TA=25°C 


I 


-=== 
V T 


0= 
2.5 V,'O - -400J.lA 
- 
VO=O.~V 
I 
- 
t-- 


-- 
-:..!..O = 76 


~~ 
•• 
-0.1 


";:; 
c:~.. 
::: 
i5 
IC 
'> 


-10 
0 
10 


Vlc-Common-Mode 
Input Voltage- 
V 


> 
100 
EI.. 
'"~ 
50 


"0> 
"tl 
"0 
0 
-5...c 
I- 
-50 
~ 
::> 
Q. 
c: 
•• 
-100 
";:; 
c:~ 
~ 
-150 
i5IC 
'> 
-200 
-75 
-50 


VCC = 5 V 
VIC=O 


-25 
0 
25 
50 
75 
100 
125 


TA-Free-Air 
Temperature-OC 
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5 


4 
>I 
'"'"~ 
3 
"0>~ 
::lSo 
::l 
2 
0 
I0> 


Vee=5V 
I 
I 
I 
_ 
5 V IOH = -400 
IlA~ 


VIO 
O. 
, 


.- 


VID = -0.5 
V, IOL = 16 mA- - 


I 


200 


c: 
190 
I 
'""c:.• 
.~ 
180 
'"a: 
'"c: 
.~ 
c: 
170 
.~ 
'"l- 
II- 
160 
a: 


VOLTAGE TRANSFER CHARACTERISTICS 


5 


o 
-75 
-50 
-25 
0 
25 
50 
75 
100 
125 


TA-Free-Air 
Temperature- 
°e 


Vee 
= 5 V 
8 
VID = 0 to ±20 V 
6 
TA=25°e 


Vee 
= 5 V 
Vle= 
0 


>I 
'"'"~ 
3 


"0>~ 
::lSo 
::l 
2 
o 
Io> 


o 
-0.5 
-0.3 
-0.1 
0.1 
0.3 
0.5 


VID-Oifferential 
Input Voltage-V 


/ 
/ 
7 
/ 
./ 
~ 


150 
-75 
-50 
-25 
0 
25 
50 
75 
100 
125 


TA-Free-Air 
Temperature-oe 


~a -2 
c:1-4 


-6 


-8 


-10 
-20 
-10 
0 
10 


VI-Input 
Voltage-V 
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POWER DISSIPATION 


(AVERAGE 
PER RECEIVER) 


Vcc 
= 5 V 
VID=-lV 


o 
-20 
-10 
0 
10 
20 


Vlc-Common-Mode 
Input 
Voltage-V 


RESPONSE TIME-CONTROL 
CAPACITANCE 


'" 
1000 
c: 
I 
700 
c:o 
.;: 
'":;o 


eI> 
'""S 
!l- 


ei> 
'"'0z 
E::l 
E'x 
'"~ 
I} 


VCC 
5V 


TA 
25°C 
See Note 4 


~ 
/ 
- 


2.5V~~-~~-r=-1 _ 
-"V~kC:=" 


40 
100 
400 
1000 
4000 
10,000 


Response Time Control 
Capacitance-pF 


tOata 
for temperatures 
below aoc 
and above lOoe 
are applicable 
to SN55182 
circuits 
only. 
NOTE 4: 
Figure 11 shows the maximum duration of the illustrated pulse that can be applied differentially without the output changing 
from 
the low to high level. 
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DUAL DIFFERENTIAL LINE RECEIVERS 


PROPAGATION 
DELAY 
TIMES FROM 
DIFFERENTIAL 
INPUT 


Vcc = 5 V 
See Figu,e 1 
-- 
tpHl(D) 
L..---'"- 


.---.- 
V 


",... 


./ 
-- 
tPlH(D) 
~ V 
--r--- 


E 
£.. 
E 
i= 
>- 
'" 
Q;o 
c: C 
o 
I 
';: •.. 
~a 
go -= 
12 
~ .. 
0...0 
.!..~ 
~cn 
..J 
J: 
E:- 
o§ 
J: 
..J 
E:- 


20 
VCC = 5 V 
18 
See Figure 1 


14 
-75 
-50 
-25 
0 
25 
50 
75 
100 125 


TA-Free-Air 
Temperature-OC 


4 
-75 
-50 
-25 
0 
25 
50· 
75 
100 
125 


TA-Free-Air 
Temperature- °c 
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INPUTS { i 


Vcc = 5 V 


:::'~:.- 
__J__-, 
I 
I 
IZ 
I 
I 
I 
IV 
I 


I 
GND 
I 
L----1 


--...J 


Vcc 
= 5 V 


y,-1S2 
J 
r----- 
-l 
I 
I 
I 
I 
I 
I 
I 


I 
I 
I 
GND 
I 
L__ ~----J 


Example: 
let 
f = 5 MHz 
C = 0.002 ~F 


Zc =-'- 


2"fC 


1 


2" 15 x 106110.002 
x 10-61 


Zc 
.; 
16 r! 
8. 
Use of a capacitor 
to control response time is optional. 
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• 
Single 
5-V Supply 
• 
Differential 
Line Operation 
• 
Dual Channels 
• 
tTL 
Compatibility 
• 
Short-Circuit 
Protection 
of Outputs 
• 
Output 
Clamp 
Diodes 
to Terminate 
Line 
Transients 
• 
High-Current 
Outputs 
• 
Ouad 
Inputs 
• 
Single-Ended 
or Differential 
AND/NAND 
Outputs 
• 
Designed 
for 
Use With 
Dual Differential 
Drivers 
SN55182 
and SN75182 


SN55183 
... 
J PACKAGE 
SN75183 
... 
O. J. OR N PACKAGE 


(TOP VIEW) 


1 \..)14 


2 
13 


3 
12 


4 
11 


5 
10 


6 
9 
7 
8 


VCC 
20 
2C 
28 


2A 
2Y 
2Z 


1A 
18 


1C 
10 


1Y 
1Z 
GNO 


• 
Designed 
to Be Interchangeable 
With 
National 
Semiconductor 
DS7830 
and 
DS8830 


SN55183 
... 
FK PACKAGE 


(TOP VIEW) 


U 


al 
<l: U 
UCl 
Z>N 


3 
1 2019 


1C 
4 
18 
2C 


NC 
5 
17 
NC 


10 
6 
16 
28 


NC 
7 
15 
NC 


TY 
8 
14 
2A 


9 
1011 
1213 


N 
Cl UN)- 
Z ZNN 
t:l 


NC - No internal 
connection. 


description 


The SN55183 
and SN75183 
dual differential 
line 
drivers are designed to provide differential 
output 
signals 
with 
high-current 
capability 
for 
driving 


balanced 
lines, 
such as twisted-pair, 
at normal 


line 
impedances 
without 
high 
power 
dissipation. 
These 
devices 
may be used as TTL 


expander/phase 
splitters, 
as the output 
stages 


are similar 
to TTL totem-pole 
outputs. 


The driver is of monolithic 
single-chip 
construction, 
and both halves of the dual circuits 
use common 
power 
supply 
and ground 
terminals. 


The SN55183 
is characterized 
for operation 
over the full military 
temperature 
range of - 55°C 
to 125°C. 


The SN75183 
is characterized 
for operation 
from 
O°C to 70°C. 


logic 
symbolt 


1A 
(1) 
&(> 
(5) 


(2) 
1V 


18 


1C 
(3) 


(4) 
lZ 


10 


2A 
(10) 


(11) 
2V 


28 


2C 
(12) 


(13) 
2Z 


20 


logic 
diagram 
(positive 
logic) 


1A 
(11 


18 
(2) 


lC 
(31 


10 
(41 


tThis 
symbol 
is in accordance 
with 
ANSI/IEEE Std 91-1984 
and 
lEG Publication 
617-12. 


Pin numbers 
shown 
are for D. J. and N packages. 


2A 
(10) 


28 
(11) 


2C 
(12) 


20 
(13) 


PRODUCTIONDATA documents 
C4ntain information 


current 
IS of publication 
date. 
Products 
conform 


to specifications 
per tile terms 
of TexIs 
Instruments 


standlrd 
warranty. 
Production 
processing does not 


nlcessarily 
include testing 
of all parameters. 
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SN55183 
SN75183 
UNIT 


Supply 
voltage, 
VCC (see Note 
1) 
7 
7 
V 


Input 
voltage 
5.5 
5.5 
V 


Duration 
of output 
short-circuit 
(seEl 
Note 2) 
1 
1 
s 


Continuous 
total 
power 
dissipation 
(see Note 3) 
See Dissipation 
Rating 
Table 


Operating 
free-air 
temperature 
range 
-55 
to 125 
o to 70 
°C 
Storage 
temperature 
range 
-65 
to 
150 
-65 
to 
150 
°C 


Lead temperature, 
1,6 mm 
(1/16 
inch) 
from 
case for 
10 seconds: 
o or N package 
260 
°C 


Case temperature 
for 60 seconds: 
FK package 
260 
°C 


Lead temperature 
1.6 mm (1/16 
inch) from case for 60 seconds: J package 
300 
300 
°C 


NOTES: 
1. All voltage 
values, except differential 
voltages, 
are with 
respect to network 
ground terminal. 


2. 
Not more than one output 
should be shorted to ground at a time. 


3. 
In the FK and J packages, 
SN55183 
chips 
are alloy mounted 
and SN75183 
chips 
are glass mounted. 


TA 
'" 
25°C 
DERATING 
FACTOR 
TA 
- 
70°C 
TA 
- 
125°C 
PACKAGE 


POWER RATING 
A80VE 
TA 
- 
25°C 
POWER RATING 
POWER RATING 


D 
950 
mW 
7.6 mW/oC 
608 
mW 
- 


FK 
1375 
mW 
11.0 
mW/oC 
880 
mW 
275 
mW 
J ISN55183) 
1375 
mW 
11.0 
mW/oC 
880 
mW 
275 
mW 
J ISN75183) 
1025 
mW 
8.2 
mW/oC 
656 
mW 
- 


N 
1150 
mW 
9.2 
mW/oC 
736 
mW 
- 


SN55183 
SN75183 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply 
voltage, 
VCC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


High·level 
input voltage, 
VIH 
2 
2 
V 


Low~level input voltage, 
VIL 
0.8 
0.8 
V 


High~level output 
current, 
IOH 
-40 
-40 
mA 


Low-level 
output 
current, 
IOL 
40 
40 
mA 


Operating 
free-air temperature, 
TA 
-55 
125 
0 
70 
°c 
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SN55183. SN75183 
DUAL DIFFERENTIAL LINE DRIVERS 


electrical 
characteristics 
over 
recommended 
ranges of VCC and operating 
free-air 
temperature 


(unless otherwise 
noted) 


PARAMETER 
TEST CONDITIONS 
MIN 
Typt 
MAX 
UNIT 


VIH 
- 
2 V, 
10H - 
-0.8 
mA 
2.4 
VOH 
High-level 
output 
voltage 
Y 
V 


VIH = 2 V, 
10H = 
-40 
mA 
1.8 
3.3 


(AND) 


VIL = 0.8 
V, 
10L = 32 mA 
0.2 
VOL 
Low-level 
output 
voltage 
OUTPUT 
V 
VIL = 0.8 
V, 
10L = 40 mA 
0.22 
0.4 


VIL = 0.8 
V, 
10H = 
-0.8 
mA 
2.4 


VOH 
High·level 
output 
voltage 
Z 
V 
VIL = 0.8 
V, 
10H = 
-40 
mA 
1.8 
3.3 
(NAND) 
VIH 
2 V, 
10L = 32 mA 
0.2 
= 
VOL 
Low-Ievael 
output 
voltage 
OUTPUT 
V 


VIH = 2 V, 
10L = 40 mA 
0.22 
0.4 


IIH 
High-level 
input 
current 
VIH 
- 
2.4 V 
120 
~A 


II 
Input current at maximum 
input voltage 
VIH = 5.5 
V 
2 
mA 


IlL 
Low-level 
input 
current 
VIL = 0.4 
V 
-4.8 
mA 


10S 
Short-circuit 
output 
current * 
Vee 
- 
5 V, 
TA 
- 
125·e 
-40 
-100 
-120 
mA 


Ice 
Supply 
current 
(average 
per driver) 
Vee 
= 5 V, 
All inputs 
at 5 V, 


10 
18 
mA 


No load 


t All typical 
values 
are at Vee 
= 5 V, TA = 25 ·e. 
iNot 
more than 
one output 
should 
be shorted 
to ground 
at a time 
and duration 
of the short 
circuit 
should 
not exceed 
one second. 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


tPLH 
Propagation delay time, 
8 
12 
low-to-high-Ievel 
Y output 
AND 
ns 


tpHL 
Propagation 
delay time, 
gates 


12 
18 
high-to-Iow-Ievel 
Y output 
eL = 
15 pF, 


ns 


tPLH 
Propagation 
delay time, 
See Figure 
1(a) 
6 
12 
low-to-high-level 
Z output 
NAND 
ns 


tpHL 
Propagation 
delay time, 
gates 
6 
high-to-Iow-level 
Z output 
8 
ns 


Propagation 
delay time. 


tpLH 
low-to-high-Ievel 


Youtput 
ZL = 
100 II in series 
9 
16 
ns 


differential 
output 


Propagation 
delay time 
with 
respect 
with 
5000 
pF, 


to Z output 
See Figure 
11b) 


tpHL 
high-to-Iow-Ievel 
8 
16 
ns 
differential 
output 
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L 
15V 
\1~~---2.5V 


....J1 
; ~.---- 
0 V 


I 
I 
--I tPLHI+- 
-+i tPHL!4- 


~ 


' 
I 
----VOH 


I 
1.5V 
I 
1.5V 


I 
I 


I 
I 
VOL 


I 
-.j tPLHi4;:: 
V 


~ 


., 
OH 


I 
1.5V 
1.5V 


I 
, 


--+JtPHLI- 
-----VOL 


-----, 
0: 
Y 
'I 
OUTPUT 
iT CL =.5 
pF 


I -=- 
(SeeNote61 
I 
, 
Z 


I 
, 
OUTPUT 
L-----l---~TCL 
= 15pF 


-= 
-=- 
(See Note B) 


INPUT Jl.5V 
\1.5~---- 
3V 


I 
I 
OV 
--I tpLH I-- 
--I tPHLI+- 


DIFFERENTIAL ~'---- 
+VYS 


OUTPUT 
0 V 
0 V 


VOLTAGE 
-VYS 


IIII 
I 
I 
I 
I 
l..-----...I--.J 


5000 pF 


Z 


OUTPUT 


NOTES: 
A. The 
pulse generators 
have the following 
characteristics: 
Zo = 
50 n. tr 5 10 ns, tf 
~ 
10 
n5, 
tw 
= 
0.5115, 
PRR .:S;1 MHz. 


B. CL includes 
probe 
and jig capacitance. 
C. Waveforms 
are monitored 
on an oscilloscope 
with 
Rin ~ 
1 MO. 
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2.4 


2.2 


2.0 
>I 
1.8 
•. 
'"~ 
1.6 
"0> 
"tl 
1.4 
"0.;; 
1.2 
•. 
.<: 
I- 
1.0 
II-> 
0.8 


0.6 


THRESHOLD 
VOLTAGE 


V$ 


FREE-AIR TEMPERATURE 


VCC = 5 V 
Vo = 1.5 V 
VIH min 


--:::::I:::-~NAND 
GATE 


AND GAT"E-= :::::::t----..::::: :::---- 


Vil 
max 


0.4 
-75 
-50 
-25 
0 
25 
50 
75 
100 
125 


TA-Free-Air 
Temperature-OC 


DIFFERENTIAL 
OUTPUT VOLTAGE 


V$ 


DIFFERENTIAL 
OUTPUT CURRENT 


HIGH-lEVEL 
OUTPUT VOLTAGE 


V$ 
OUTPUT CURRENT 


> 
3 
I•. 
'"~ 
"0> 


20017. lOAD 


I' 
loon 
l'OAD 


I 
I 


I 
5017. lOAD 


f 


-40 
-60 
-80-100-120 
-140-160 


IOH-Output 
Current-mA 


lOW-lEVEL 
OUTPUT VOLTAGE 


V$ 
OUTPUT CURRENT 


o o 
20 
40 
60 
80 
100 120 140 160 180 200 


IOl -Output 
Current-mA 
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PROPAGATION 
DELAY 
TIME OF 
DIFFERENTIAL 
OUTPUT 


TOTAL 
POWER DISSIPATION 


(BOTH DRIVERS) 


20 


;: 
15 
I"E 
i= 
> 
co0; 
10 
0 
l:0 
.;:; 
co 
'" 
co 
Q. 
0 
5 
<t 


I 
I 


VCC = 5 V 
See Figure 1(b) 


..• 


tPLH 
-- 
.....•. 
f-. 
-- 
- 


I.--- 


tpHL V- 
..:;:;- 


o 
-75 
-50 
-25 
0 
25 
50 
75 
100 
125 


TA-Free-Air 
Temperature-OC 


240 


220 


s: 
200 
E 
I 
180 
l: 
0 
.;:; 
160 
co 
Q. 
0E; 
140 
i5 
:;; 
120 
;:: 
0 
11. 
n; 
100 
0I- 
80 


60 


Vcc 
= 5 V 
'" 


No load 
Input: 
3-volt square wave 


TA = 25°C 


/ 
/ 


- 


I--" 


Vcc = 5 v 


~~5~~_J__-, 
I 
I 
IZ 
I 
I 


1 
Iv 
I 


I 
GND 
I 
L.----1-- ...l 


Vcc 
= 5 V 


~SN55'82 
J 
r----- 
-l 


I 
I 


I 
I 
I 
I 
I 


I 
I 


I 
GND 
I 
L__ ~----J 


NOTES: 
A. When 
the inputs are open circuited, 
the output 
will be high. A capacitor 
may be used for de isolation 
of the line·terminating 


resistor. 
At the frequency 
of operation. 
the impedance 
of the capacitor 
should 
be relatively 
small. 


Example: 
let 
f 
= 5 MHz 


C = 0.002 
~F 


Zc =-'- 
2 •.fC 
, 


2•. 15 x 
, 06) 
10.002 
x 
10 - 6) 
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• 
Meets 
Specifications 
of EIA RS-232-C 


• 
Designed 
to Be Interchangeable 
With 


Motorola 
MC1488 


• 
Current-limited 
Output: 
10 mA Typ 


• 
Power-Off 
Output 
Impedance: 
300 
{} Min 


• 
Slew 
Rate Control 
by load 
Capacitor 


• 
Flexible 
Supply 
Voltage 
Range 


• 
Input 
Compatible 
With 
Most 
TTl 
Circuits 


description 


The 
SN55188 
and 
SN75188 
are 
monolithic 
quadruple 
line drivers designed to interface 
data 
terminal 
equipment 
with 
data communications 


equipment 
in conformance 
with 
EIA Standard 


RS-232-C 
using 
a diode 
in series 
with 
each 
supply-voltage 
terminal 
as shown 
under typical 


applications. 


The SN55188 
is characterized 
for operation over 
the full military 
temperature 
range of - 55°C 
to 
125°C. 
The 
SN75188 
is 
characterized 
for 
operation 
from 
OOC to 70°C. 


logic symbolt 


121 
C> 


1A 
1V 


2A 
(41 
&C> 
151 
2V 
2B 


3A 
19) 


3B 
1101 
3V 


4A 
1121 


4B 
113) 
4V 


FUNCTION 
TABLE 


IDRIVERS 
2 THRU 
41 


A 
B 
V 


H 
H 
L 


L 
X 
H 


X 
L 
H 


H = high level, 
L = low 
level, 
X = irrelevant 


SN55188. 
SN75188 


QUADRUPLE LINE DRIVERS 


SN551B8 
J PACKAGE 


SN75188 
D OR J PACKAGE 


(TOP VIEW) 


VCC- 


1A 
1Y 
2A 
28 


2Y 
GND 


[ 
1 U14 


2 
13 


3 
12 


4 
11 


5 
10 


6 
9 


7 
8 


VCC+ 
48 
4A 
4Y 
38 
3A 
3Y 


SN55188 
... 
FK 
CHIP CARRIER 
PACKAGE 


(TOP VIEW) 


I 
+ 


U 
U 
<i UU 
Urn 
>z 
>~ 


2 
1 2019 


1Y 
4 
18 
NC 
5 
17 
2A 
6 
16 
NC 
7 
15 


28 
8 
14 


9 
10 11 1213 


>- OU>-<i 
N ZZMC"') 
c.:J 


NC - No internal 
connection 
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not 
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~i31_ 
1A~1Y 


~2Y 


~3Y 


~4Y 


Positive 
logic 
Y 
A 
(driver 
1) 
Y = AS or A +B 
(drivers 
2 thru 
4) 
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SN75188 
QUADRUPLE 
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INPUT(SI{A 


B ----!4--- 


SN55188 
SN75188 
UNIT 


Supply voltage 
VCC+ 
at (or below) 
25°C 
free-air temperature 
(see Notes 
1 and 21 
15 
15 
V 


Supply voltage 
VCC- 
at (or below) 
25°C 
free-air 
temperature 
(see Notes 
1 and 21 
-15 
-15 
V 


Input voltage 
range 
-15 
to 7 
-15 
to 7 
V 


Output 
voltage 
range 
-15 
to 
15 
-15 
to 15 
V 


Continuous 
total power dissipation 
(see Note 2) 
See Dissipation 
Rating 
Table 


Operating 
free-air temperature 
range 
-55 
to 125 
o to 70 
°C 


Storage temperature 
range 
-65 
to 150 
-65to 
150 
°C 


Lead temperature 
1,6 mm 
(1/16 
inch) from case for 10 seconds I 0 or N package 
260 
°C 


Case temperature 
for 60 
seconds 
I FK package 
260 


Lead temperature 
1,6 mm 11/16 inch) from 
case for 60 seconds I J package 


°C 
300 
300 


NOTES: 
1. 
All voltage 
values are with 
respect to the network 
ground terminal. 


2. 
For operation 
above 25°C 
free-air temperature, 
refer to the maximum 
supply voltage 
curve, Figure 6. In the FK and J packages, 


SN55188 
chips are alloy mounted. 


PACKAGE 
TA s 25°C 
DERATING 
FACTOR 
TA 
- 
70°C 
TA 
- 
125°C 


POWER RATING 
ABOVE 
TA 
- 
25°C 
POWER RATING 
POWER RATING 


0 
950 
mW 
7.6 
mW/oC 
608 
mW 
- 


FK 
1375 
mW 
11.0 
mW/oC 
880 
mW 
275 
mW 
J ISN551881 
1375 
mW 
11.0 
mW/oC 
880 
mW 
275 
mW 
J ISN751881 
1025 
mW 
8.2 
mW/oC 
656 
mW 
- 


N 
1150 
mW 
9.2 
mW/oC 
736 
mW 
- 
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SN55188 
SN75188 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply 
voltage, 
VCC + 
7.5 
9 
15 
7.5 
9 
15 
V 


Supply 
voltage, 
VCC 
7.5 
9 
15 
7.5 
9 
15 
V 


High-level 
input 
voltage, 
VIH 
1.9 
1.9 
V 


Low-level 
input voltage, 
VIL 
0.8 
0.8 
V 


Operating 
free-air 
temperature, 
TA 
-55 
125 
0 
70 
°C 


electrical 
characteristics 
over operating 
free-air temperature 
range. V CC + = 9 V. V CC _ 
= - 9 V 


(unless otherwise 
noted) 


SN55188 
SN75188 


PARAMETER 
TEST CONDITIONS 
MIN 
Typt 
MAX 
MIN 
Typt 
MAX 
UNIT 


(See Note 31 
(See Note 3) 


VCC+ 
,:, 9 V, 
6 
7 
6 
7 


VIL = 0.8 
V, 
VCC- 
= 
-9 
V 


VOH 
High-level 
output 
voltage 
V 


RL = 3 kll 
VCC+ 
= 
13.2 
V, 


9 
10.5 
9 
10.5 
VCC- 
=-13.2V 


VCC+ 
= 9 V, 
-7 
-6 
-7 
-6 


ViH 
= 
1.9 V, 
VCC- 
= 
-9 
V 


VOL 
Low-level output 
voltage 
V 


RL = 3 kll 
VCC+ 
= 
13.2 V, 


-10.5 
-9 
-10.5 
-9 
VCC- 
= 
-13.2 
V 


IIH 
High-level 
input 
current 
VI =5V 
10 
10 
p.A 


IlL 
low-level input current 
VI = 0 
-1 
-1.6 
-1 
-1.6 
mA 


IOSIH) 
Short-circuit 
output 
VI = 0.8 
V, 
Va 
= 0 
-4.6 
-9-13.5 
-6 
-9 
-12 
mA 
current 
at high level~ 


IOSIL) 


Short-circuit 
output 


VI = 1.9 V, 
Va 
= 0 
4.6 
9 
13.5 
6 
9 
12 
mA 
current 
at low level ~ 
Output resistance, 
VCC+ 
- 
0, 
VCC- 
- 
0, 


300 
300 
ro 
II 
power 
off 
Va 
= 
-2Vt02V 


VCC+ 
= 9 V, 
All inputs 
at 1.9 V 
15 
20 
15 
20 


No load 
All inputs 
at 0.8 V 
4.5 
6 
4.5 
6 


ICC+ 


Supply 
current 
VCC+ - 12 V, 
All inputs 
at 1.9 V 
19 
25 
19 
25 


from 
VCC+ 
No load 
All inputs 
at 0.8 V 
mA 
5.5 
7 
5.5 
7 


VCC+ 
= 15 V, 
All inputs 
at 1.9 V 
34 
34 


No load, TA 
= 25°C 
All inputs 
at 0.8 
V 
12 
12 


VCC- 
- 
-9 
V, 
All inputs 
at 1.9 V 
-13 
-17 
-13 
-17 


No load 
All inputs 
at 0.8 V 
-0.5 
-0.015 


ICC- 


Supply 
current 
VCC- 
- -12 
V, 
All inputs 
at 1.9 V 
-18 
-23 
-18 
-23 


from 
ICC- 
No load 
All inputs 
at 0.8 V 
mA 
-0.5 
-0.015 


VCC- 
= 
-15 
V, 
All inputs 
at 1.9 V 
-34 
-34 


No load, TA 
= 25°C 
All inputs 
at 0.8 
V 
-2.5 
-2.5 


VCC+ 
- 
9 V, 
VCC- 
- 
-9 
V, 


No load 
333 
333 


Po 
Total 
power 
dissipation 


VCC+ 
12 V, 
VCC- 
-12 
V, 
mW 
= 
= 


No load 
576 
576 


t All typical 
values are at TA 
= 25°C. 
~Not more than one output 
should 
be shorted 
at a time. 


NOTE 3: 
The algebraic 
convention 
in which 
the-less 
positive 
(more negative) 
limit 
is designated 
as minimum, 
is used in this data sheet 
for logic voltage 
levels only, e.g., 
if -6 
V is a maximum, 
the typical 
value is a more negative 
voltage. 


TEXAS 
• 
INSTRUMENTS 


SN55188. 
SN75188 
QUADRUPLE 
LINE DRIVERS 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


tpLH 
Propagation 
delay 
time, 
low-to-high-Ievel 
output 
220 
350 
ns 


tpHL 
Propagation 
delay 
time, 
high-to-Iow-Ievel 
output 
RL= 3 kO. 
CL= 15 pF. 
100 
175 
ns 


tTLH 
Transition 
time, 
low-to-high-level 
output t 
See Figure 
1 
55 
100 
ns 


tTHL 
Transition 
time, 
high-to-low-Ievel 
output t 
45 
75 
ns 


tTLH 
Transition 
time, 
low-to-high-Ievel 
outputt: 
RL~ 3 kO to 7 kO. CL~ 2500 pF. 
2.5 
p.S 


tTHL 
Transition 
time. 
high-to-Iow-Ievel 
outputt: 
See Figure 
1 
3.0 
p.S 


tMeasured 
between 
10% 
and 90% 
points of output waveform. 


:tMeasured 
between 
+ 3 V and 
- 3 V points 
on the output 
waveform 
(EIA RS-232-C 
conditions) 


PULSE 
GENERATOR 
(Se. Note A) 
# 


OUTPUT 


RL 
CLI (See Note BI 
-= 
-= 


~----------- 
---- 
--3V 


INPUT 
1.5V {, 
\:.5 
V 
...::..:..J: 
: ~.-------- 
0 V 


:.-..I--tPHL 
~ 
tPLH 


90%1\: 
j1' •.,-90%-----VOH 
,50% 
50% I 


:10% 
10%, I, 
-------VOL 


I I 
I 
tTHL-+! 
I+- 
-+' 
*-tTLH 


TEXAS -1!1 
INSTRUMENTS 


SN55188, 
SN75188 


QUADRUPLE LINE DRIVERS 


12 


<I: 
9 
E~ 
c: 
6 
~:;u~ 
3 
::l5- 
::l0 
0 
~ 
.:;~ 
-3 
2 
(; 
-6 
.c:. 
enIen9 
-9 


12 


9 


> 
6 
I.. 
'"~ 
3 
0>~ 
0 
::l5- 
::l0 
-3 
I0> 
-6 


-9 


VCC+ = 12 V, VCC- = -12 V 


I 
I 
I 
I 


VCC+ = 9 v, VCC- = -9 V 


I 


VCC+ = ~ V, VCC- = -6 V 


RL = 3 kn 
TA = 25°C 


'<1: 
E 
8 
.!. 


~ 
4 
:; 
~ 
0 
::l 
;- 
-4 
oI 
-8 
9 


~ 
100 
~ 
=t:l.• 
a: 
~ 
u; 
10 


-12 
o 
0.2 
0.4 0.6 0.8 
1.2 1.4 
1.6 1.8 
2 


VI-Input 
Voltage-V 


'OS(L) (V, = 1.9 V) 


VCC+ = 9 V 
- 
VCC- = -9 V 
Vo =0 


'OS(HI (V, ~ 0.8 V) 


-12 
-100-75 
-50 -25 
0 
25 
50 
75 100 125150 


TA-Free-Air 
Temperature- 
°c 


VCC+= 9V 
VCC- = -9 V 
TA = 25°C 


-16 


-20 
-16 
-12 
-8 
-4 


VCC+ 
9V 


VCC 
9V 
RL = ~ 
TA = 25°C 


TEXAS 
• 
INSTRUMENTS 


SN55188, SN75188 
QUADRUPLE LINE DRIVIERS 


THERMAL 
INFORMATIONt 


MAXIMUM 
SUPPLY 
VOLTAGE 


vs 


FREE-AIR 
TEMPERATURE 
16 


14 


> 
12 
I•. 
'"~ 
10 
(;> 
>-0. 
8 
a. 
"-'1 
6 


+1 
(,) 
(,) 
4 
~ 


2 


....••...•• 


-.......... -.......... 


R L ~ 3 k~ 
(fro~ eac~out~ut to proun~) 


~ 


OUTPUTTORTl 
-0.7 V TO 3.7 V 


~~SN55188 
~ 


OR SN75188 
3: 
1 


5V 


~__________ 
OUTPUT 
TO HNIL 
--~T 
-0.7VT010V 


1/4 SN55188 


OR SN75188 
-=- 


Diodes 
placed in series with 
the V CC + and V CC _ leads will pro- 


lecl 
the SN55188/SN75188 
in the fault 
condition 
in which 
the 


device outputs 
are shorted 
to ± 15 V and the power 
supplies are 


at low voltage and provide low-impedance 
paths to ground. 


FIGURE 
8. 
POWER 
SUPPLY 
PROTECTION 
TO MEET 


POWER-OFF 
FAULT 
CONDITIONS 
OF 


EIA 
STANDARD 
RS-232-C 


TEXAS -1!1 
INSTRUMENTS 


• 
Input Resistance ... 
3 kl1 to 7 kl1 


• 
Input Signal Range . . . ± 30 V 


• 
Operates from Single 5-V Supply 


• 
Built-In Input Hysteresis (Double Thresholds) 


• 
Response Control Provides: 
Input Threshold Shifting 
Input Noise Filtering 


• 
Satisfies Requirements of EIA RS-232-C 


• 
Fully Interchangeable with Motorola 
MC1489, MC1489A 


description 


These 
devices 
are 
monolithic 
low-power 


Schottky quadruple line receivers designed to 
satisfy 
the 
requirements 
of 
the 
standard 


interface between data terminal equipment and 
data communication equipment as defined by 
EIA Standard RS-232-C. A separate response 
control terminal is provided for each receiver. A 
resistor or a resistor and biasvoltage source can 
be connected between this terminal and ground 
to shift the input threshold levels. An external 
capacitor 
can 
be connected 
between 
this 
terminal and ground to provide input noise 
filtering. 


The SN55189 and SN55189A are characterized 
for operation over the full military temperature 
range of - 55 DCto 125 DC.The SN75189 and 
SN75189A are characterized for operation from 
oDe to 70De. 


lA 
lY 
lCONT 


2A 
2Y 


2CONT 


3A 
3Y 
3CONT 


4A 


4CONT 
4Y 


tThis 
symbol 
is in accordance 
with 
ANSI/IEEE 
Std 91-1984 
and 


IEC Publication 
617-12. 
Pin numbers 
shown 
are for 0, J, and N packages. 


SN55189. SN55189A. 
SN75189, SN75189A 


QUADRUPLE 
LINE 
RECEIVERS 


SN55189. 
SN55189A 
... 
J PACKAGE 


SN75189. 
SN75189A 
... 
D. J. OR N PACKAGE 


(TOP VIEW) 


1A 
1 U14 
VCC 


1CONT 
2 
13 
4A 


lY 
3 
12 
4CONT 


2A 
4 
11 
4Y 


2CONT 
5 
10 
3A 


2Y 
6 
9 
3CONT 


GND 
7 
8 
3Y 


SN55189. 
SN55189A 
... 
FK PACKAGE 


(TOP VIEW) 


t- 
Zo 
U 


U 
<l: U 
U<l: 
Z><t 


lY 


NC 
2A 


NC 


2CONT 


3 
2 
1 2019 


4 
18 [ 


5 
17[ 


6 
16 [ 


7 
15( 


8 
14 [ 


9 
10 11 1213 


4CONT 
NC 


4Y 


NC 
3A 


>-OU>-t- 
NZZCO')Z 
t? 
0 
U 
CO') 


A~Y 


RESPONSE~ 
CONTROL 


PRODUCTION 
DATA documents 
contain 
information 


current as of publication date. Products conform to 
specifications 
per the terms 
of Tex8s Instruments 
:~~~~:~~i~.{::I~~i 
~~:~:~ti:: 
:1~O::~:~:'~J:s~S 
not 
TEXAS 
• 
INSTRUMENTS 


SN55189. SN55189A. SN75189. SN75189A 
QUADRUPLE 
LINE RECEIVERS 


SN55189 
SN75189 
UNIT 
SN55189A 
SN75189A 


Supply 
voltage, 
VCC lsee Note 
1I 
10 
10 
V 


Input 
voltage 
±30 
±30 
V 


Output 
current 
20 
20 
mA 


Continuous 
total 
power 
dissipation 
(see Note 
21 
See Dissipation 
Rating 
Table 


Operating 
temperature 
range 
-55 
to 125 
o to 70 
°C 


Storage 
temperature 
range 
-65 
to 150 
-65 
to 
150 
°C 


Case temperature 
for 60 
seconds: 
FK package 
260 
°C 


Lead temperature 
1,6 
mrn (, /16 
inch) from 
case for 60 
seconds: 
J package 
300 
300 
°C 


Lead temperature 
1,6 
mm (1/16 
inch) from 
case for 
10 seconds: 
D or N package 
260 
°C 


NOTES: 
1. 
All voltage 
values are with 
respect to network 
ground terminals. 
2. 
In the J package, SN55 189 and SN55189A 
chips are either silver glass or alloy mounted 
and SN75 189 and SN75189A 
chips 
are glass mounted. 


TA 
'" 
25°C 
DERATING FACTOR 
TA 
- 
70°C 
TA 
- 
125°C 
PACKAGE 
POWER RATING 
A80VE 
TA 
- 
25°C 
POWER RATING 
POWER RATING 


D 
950 
mW 
7.6 mW/oC 
608 
mW 
N/A 


FK 
1375 
mW 
11.0 
mW/oC 
880 
mW 
275 
mW 
J ISN55 __ 
1 
1375 
mW 
11.0 
mW/oC 
880 
mW 
275 
mW 
J ISN75 __ 
1 
1025 
mW 
8.2 mW/oC 
656 
mW 
N/A 


N 
1150 
mW 
9.2 mW/oC 
736 
mW 
N/A 


TEXAS 
"-!1 
INSTRUMENTS 


SN55189, 
SN55189A. 
SN75189, 
SN75189A 


QUADRUPLE 
LINE RECEIVERS 


electrical characteristics 
over operating free-air temperature 
range, vcc - 
5 V ± 1%. (unless otherwise 
noted) 


SN55189 
SN75189 
TEST 
TEST 
CONDITIONS' 
SN55189A 
SN75189A 
UNIT 
PARAMETER 
FIGURE 


TYP* 
TYP* 
MIN 
MAX 
MIN 
MAX 


TA = 25°C 
1 
1.3 
1.5 
1 
1.3 
1.5 


'189 
TA = ooc 
to 70°C 
0.9 
1.6 


Positive-going 
TA = 
-55°C 
to 125°C 
0.6 
1.9 


VT+ 
1 
V 
threshold 
voltage 
TA = 25°C 
1.75 
1.9 
2.25 
1.75 
1.9 
2.25 


'189A 
TA - 
ooC to 70°C 
1.55 
2.25 


TA 
- 
-55°C 
to 125°C 
1.30 
2.65 


TA 
- 
25°C 
0.75 
1.0 
1.25 
0.75 
1.0 
1.25 


VT- 


Negative-going 
1 


'189, 


TA 
- 
ooC to 70°C 
0.65 
1.25 
V 
threshold 
voltage 
'189A 


TA 
~ 
-55°C 
to 125°C 
0.35 
1.6 


High-level 
VI = 0.75 
V, 
10H = 
-0.5 
mA 
2.6 
4 
5 
2.6 
4 
5 
VOH 
1 
V 
output 
voltage 
Input open, 
10H ~ 
-0.5 
mA 
2.6 
4 
5 
2.6 
4 
5 


Low-level 


VOL 
1 
VI ~ 3 V, 
10L ~ 
10 mA 
0.2 
0.45 
0.2 
0.45 
V 
output 
voltage 


High-level 
VI - 
25 V 
3.6 
8.3 
3.6 
8.3 


IIH 
2 
mA 
input 
current 
VI ~3V 
0.43 
0.43 


Low-level 
VI - 
-25 
V 
-3.6 
-8.3 
-3.6 
-8.3 


IlL 
2 
mA 
input current 
VI - 
-3 
V 
-0.43 
-0.43 


Short-circuit 
10S 
3 
-3 
-3 
mA 
output 
current 


ICC 
Supply 
current 
2 
VI - 
5 V, 
Outputs 
open 
20 
26 
20 
26 
mA 


t All characteristics 
are measured 
with 
the response 
control 
terminal 
open. 
* All typical 
values are at VCC = 5 V, TA = 25°C. 


TEST 


PARAMETER 
TEST 
CONDITIONS 
MIN 
TYP 
MAX 
UNIT 
FIGURE 


tpLH 
Propagation 
delay 
time, 
low-to-high-Ievel 
output 
CL = 15 pF, 
RL = 3.9 kO 
25 
85 


Propagation 
delay 
time, 
high-to-low-Ievel 
outut 
CL ~ 
15 pF, 
RL ~ 
3900 
25 
50 
ns 
tpHL 
4 
tTLH 
Transition 
time, 
low-to-high-Ievel 
output 
CL ~ 
15 pF, 
RL ~ 
3.9 kO 
120 
175 


Transition 
time, 
high-to-Iow-level 
output 
CL - 
15 pF, 
RL - 
3900 
ns 


tTHL 
10 
20 


TEXAS 
"'-!1 
INSTRUMENTS 


SN55189, SN55189A, SN75189, SN55179A 
QUADRUPLE 
LINE RECEIVERS 


VCC 
",,+-{ 


RESPONSE 
n+ 
V10H 
CONTROL 
V 
'IIOL 
-OPEN-I-A i 


RC t 
c 
\ I~~ 


UNLESS 


OTHERWISE ICc 


SPECIFIED 
~-VC 
i 
+VC 


~OH 


RESPONSE 
CONTROL 
OPEN 


TEXAS 
." 
INSTRUMENTS 


SN55189, SN55189A, 
SN75189, SN75189A 


QUADRUPLE 
LINE RECEIVERS 


RESPONSE 
CONTROL 
OPEN 


(See Note CI 
T 


CL 
- 
15 pF 
-= (See Note 81 


" 10 ns -...t 
If- 
---.t 
14-" 10 ns 
I I 
I I 
Ll... 
-90-'*'---------9-0-'*'-"\·~ 
- 
- 
-- 
- 
-- 
- 
4 V 


10'*'$50,*, 
50'*''1\ 10,*, 
I 
I---------0 
V 


••. tPHL.... 
If-tPLH---.l 


OUTPUT------9-0-'*'-~1 
~I 
VOH 


1.5V 
1.5V 
90,*, 


10,*, 
I 
I 
10,*, 
I 
-- 
-+--- VOL 


I I 


tTHL~ 
~ 
~tTlH-.l 


VOLTAGEWAVEFORMS 


NOTES: 
A. 
The pulse generator 
has the following 
characteristics: 
20 
"""50 0, tw 
= 500 ns. 
B. 
CL includes 
probe and jig capacitances. 


C. Alldiodes .re 1N3064 or equivalent. 


TEXAS 
• 
INSTRUMENTS 


SN55189, SN55189A. SN75189. SN75189A 
QUADRUPLE 
LINE RECEIVERS 


SN55189. SN75189 
OUTPUT VOLTAGE 
vs 
INPUT VOLTAGE 
6 


> 
5 
I 
••co 
4 
:J 
'0>; 
3 
~ 
:>0 
2 
I0 
> 


RC - 
5 kG 
RC - 
13 kG 
I 
RC - 
11 kG 
VCC - 
5 V 
Vc 
- 
5 V 
Vc 
- 
5 V 
RC - 
00 
Vc 
- 
-5 
V 
TA - 
25°C 
See Figure 1 


VT- 
VT+ 
VT- 
VT+ 
VT- 
VT+ 
VT- 
VT+ 


'-- 
- - 
-'- 
- - 


SN55189A.SN75189A 
OUTPUT VOLTAGE 


RC - 
5 kG 
I 
RC-11kG 
VCC - 
5 V 
Vc - 
5 V 
RC - 
ex> 
Vc 
- 
-5 
V 
TA 
- 
25°C 
See Figure 1 


VT- 
VT+ 
VT_ 
VT+ 
VT_ 
VT+ 


> 
5 
I•.I 4 
~ 
S 
3 
~ 
:>9 
2 
o> 


TEXAS 
• 
INSTRUMENTS 


SN55189, SN55189A, SN75189, SN75189A 


QUADRUPLE LINE RECEIVERS 


> 
2.0 


I 
•• 
1.8 
'"~ 
"0 
1.6 
> 
" 
1.4 
"0 
J: 
•• 
1.2 
! 
J:I-; 
1.0 


Q..5 
0.8 


INPUT THRESHOLD VOLTAGE 


vs 


FREE-AIR TEMPERATURE 
2.0 


1.8 


> 
1.6 
I 
•• 
1.4 
'"~ 
"0 
1.2 
>" 
"0 
1.0 
J: 
••! 
0.8 
J:I-; 
0.6 
Q..5 
0.4 


0.2 


'189A VT+ 


I 
I 


'~89 JT- 
I 


'189 VT+ 


'189A VT- 


0.6 


0.4 
-100-75-50-25 
0 
25 
50 
75 100125150 


VCC-Supply 
Voltage-V 


FIGURE 8 


TEXAS 
." 
INSTRUMENTS 


SN55189, 
SN55189A, 
SN15189, 
SN75189A 
QUADRUPLE 
LINE RECEIVERS 


SN75189 
NOISE REJECTION 


VCC - 
5 V 
TA - 
25'C 
See Note 3 
I 
I I 


Cc - 
300 pF 


SN75189A 
NOISE REJECTION 
6 
\ 
\ 
VCC - 
5 V 


TA - 
25'C 


5 
See Note ~ I 
I 
I I III 


\ 
Cc - 
300 pF 


\ 
I IIIII 


> 
4 
Cc 
I _ 
I 5 
10'0 
1 


~~ 
I 
!\ 


CD 
"tl 
::l 
3 
.~ 


"" 


"6. 
r--..~ 
E« 
CC-12pF 
2 
C61~ 'igo pF 


! I 


0 
10 
40 
100 
400 
1000 
4000 
10000 


tw-Pulse 
Width-ns 


FIGURE 10 


> 
I 
CD 
"tl 
.E 
3 
"6. 
~ 


tw-Pulse 
Width-ns 


FIGURE 9 


INPUT CURRENT 
vs 
INPUT VOLTAGE 


10 


8 


6 
« 
4 
E 
I 
E 
2 
f 
= 
0 
(.) 
:; 
-2 
Q. 
.E 
I 
-4 


-6 


-8 


VCC - 
5 V 
Control open 


TA - 
25'C 
/' 
/ 
V 
/' 
/' 
// 
/ 
V 


7 


TEXAS 
~ 
INSTRUMENTS 


SN55ALS056. 
SN55ALS057 


TRAPEZOIDAL·WAVEFORM INTERFACE BUS TRANSCEIVERS 


• 
SN55AlS056 
Is an Octal 
Transceiver 


• 
SN55AlS057 
Is a Quad Transceiver 


• 
High-Speed 
Advanced 
low-Power 
Schottky 


Circuitry 


• 
low 
Power 
Dissipation 
... 
60 mW/Channel 
Max 


• 
High-Impedance 
P-N-P Inputs 


• 
BTl'· 
logic 
level 
l-V 
Bus Swing 
Reduces 


Power 
Consumption 


• 
Trapezoidal 
Bus Output 
Waveform 
Reduces 


Noise 
Coupling 
to Adjacent 
lines 


• 
Power-Up/Down 
Protection 
(Glitch-Freel 


• 
Open-Collector 
Driver 
Outputs 
Allow 


Wired-OR 
Connections 


SN55ALS056 
... 
J OR w PACKAGE 


(TOP VIEW) 


Al 
1 U20 
B1 


A2 
2 
19 
B2 


A3 
3 
18 
B3 


A4 
17 
B4 


Vcc 
16 
GNO 
A5 
15 
B5 


A6 
14 
B6 


A7 
8 
13 
B7 


AB 
9 
12 
BB 


CS 
10 
11 
T/R 


description 


The SN55AlS056 
is an 8-channel, 
monolithic, 


high-speed, 
Advanced 
low-Power 
Schottky 
device designed 
for 2-way 
data communication 


in 
a 
densely 
populated 
backplane. 
The 
SN55ALS057 
is 
a 
4-channel 
version 
with 
independent 
driver input (Dn) and receiver output 
(Rn) pins and a separate 
driver 
disable 
for each 
driver 
(En). Both are compatible 
with 
Backplane 
Tranceiver 
Logic 
(BTl ~) 
technology 
at 


significantly 
reduced 
power 
dissipation 
per 
channel. 


SN55ALS057 
... 
J OR W PACKAGE 


(TOP VIEW) 
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3 
18 


17 


16 


15 


14 
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12 
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Rl 
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R2 


vcc 
03 
R3 
04 
8 


R4 
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'IT 
10 


These transceivers 
feature 
open-collector 
driver outputs 
with 
a series Schottky 
diode to reduce capacitive 
loading 
to 
the 
bus. 
By using 
a 2-V 
pull-up 
termination 
on the 
bus, 
the 
output 
signal 
swing 
will 
be 
approximately 
1 V, which 
reduces the power necessary to drive the bus load capacitance. 
The driver outputs 
generate 
trapezoidal 
waveforms 
that reduce crosstalk 
between 
channels. 
The drivers are capable of driving 
an equivalent 
dc load as low 
as 18.5 n. The receivers 
have internal 
low-pass 
filters 
to further 
improve 
noise 
immunity. 


The SN55ALS056 
and SN55ALS057 
are characterized 
for operation 
from 
- 55°C 
to 
125°C. 


t The transceivers 
are suitable 
for IEEE Standard 
896 
applications 
to the extent 
of the operating 
conditions 
and characteristics 
specified 


in this data sheet. Certain limits contained 
in the IEEE specification 
are not met Or cannot be tested over the entire military temperature 
range. 


BTL is a trademark 
of National 
Semiconductor 
Corporation. 
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SN55AlS056 


FUNCTION 
TABLE 
TRANSMIT/RECEIVE 


CONTROLS 
CHANNELS 


CS 
T/R 
A-B 


l 
H 
T IA - 
B) 


l 
l 
R (B- 
A) 


H 
X 
0 


SN55AlS057 


FUNCTION 
TABLE 
TRANSMIT/RECEIVE 


CONTROLS 
CHANNELS 


TE 
RE 
En 
D-B 
B-R 


l 
l 
l 
0 
R 


l 
l 
H 
T 
R 


l 
H 
l 
0 
0 


l 
H 
H 
T 
0 


H 
L 
X 
0 
R 


H 
H 
X 
0 
0 


H = high-level, 
L = low·level, 
R = receive, 
T = transmit, 
0 = disable, 
X = irrelevant 
Direction 
of data transmission 
is from 
An to Bn for the SN55ALS056 
and from 
On to Bn for the SN55ALS057. 


Direction 
of data 
reception 
is from 
Bn to An for the SN55ALS056 
and from 
Bn to Rn for the SN55ALS057. 


Data 
transfer 
is inverting 
in both directions. 


schematics 
of inputs 
and outputs 


DRIVER 
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RECEIVER 
INPUT 
CONTROL 
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VCC 


TElAE 


INPUT 


40 
".,A 


GND 
GND 
.J 
L 
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absolute 
maximum 
ratings 
over operating 
free-air 
temperature 
(unless otherwise 
noted) 


Supply 
voltage. 
VCC (see Note 
1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
6 V 


Control 
input 
voltage. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . . . . . . . . . . . . . . . . . . . . .. 
5.5 V 


Driver 
input 
voltage. 
. . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
5.5 V 


Driver 
output 
voltage. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
2.5 
V 
Receiver 
input 
voltage. 
. . . . . . . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • .. 
2.5 
V 
Receiver 
output 
voltage. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
5.5 V 
Continuous 
total 
power 
dissipation 
at (or below) 
25°C 
free-air 
temperature 


(see Note 
2) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
1375 
mW 
Operating 
free-air 
temperature 
range 
- 55°C 
to 
125°C 
Storage 
temperature 
range 
- 65°C 
to 
150°C 


Lead temperature 
1.6 mm (1/16 
inch) from 
case for 60 seconds 
300°C 


MIN 
NOM 
MAX 
UNIT 
Supply voltage, 
VCC 
4.5 
5 
5.5 
V 


High-level 
driver 
and control 
input voltage, 
VIH 
2 
V 


Low·level 
driver 
and control 
input 
voltage, 
VIL 
0.8 
V 


Bus termination 
voltage 
1.9 
2.1 
V 


Operating 
free·air 
temperature. 
T A 
-55 
125 
·C 
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SN55ALS056 
electrical 
characteristics 
over recommended 
ranges of operating 
free-air temperature 


and supply voltage 
(unless otherwise 
noted) 


PARAMETER 
TEST CONDITIONS 
MIN 
Typt 
MAX 
UNIT 


VIK 
Input clamp voltage 
at An, T/R, or es 
Vee 
= 4.5 
V, 
11= 
-18 
mA 
-1.5 
V 


Vee 
= 5 V, 
TA 
= 25°C 
1.45 
1.65 
VT 
Receiver input threshold 
at Bn 
V 
Vee 
= 5 V, 
TA 
= 
- 55°C 
to 125°C 
1.4 
1.7 


Vee 
= 4.5, 
8n at 1.2 V, 


VOH 
High-level 
output 
voltage 
at An 
CS at 0.8 V, 
TiR at 0.8 V, 
2.4 
V 


10H = 
-400 
~A 


Vee 
~ 4.5 
V, 
Bn at 2 V, 


An 
CS at 0.8 
V, 
TiR at 0.8 
V, 
0.5 


TiR at 0.8 V, 
10L = 
16mA 


VOL 
Low-level 
output 
voltage 
V 
Vee 
= 4.5 
V, 
An at 2 V, 


Bn 
CS at 0.8 
V, 
T/R at 2 V, 
0.75 
1.2 


See Figure 1 


An, T/R, or es 
VI = Vee 
= 5.5 V 
40 


IIH 
High·level 
input 
current 
8n 


Vee 
= 5.5 V, 
VI = 2 V, 
100 
~A 


An at 0.8 
V, 
TiR at 0.8 V 


IlL 
Low-level 
input current 
at An, T/R, or CS 
Vee 
~ 5.5 V, 
VI = 0.4 
V 
-400 
~A 


Vee 
~ 5.5 V, 
An at 0 V, 


105 
Short-circuit 
output current at An 
Bn at 1.2 V, 
es 
at 0.8 V, 
-35 
-125 
~ 


TiR at 0.8 V 


Ice 
Supply current 
Vee 
~ 5.5 V 
85 
mA 


Co(s) 
Driver output 
capacitance 
4.5 
pF 


SN55ALS057 
electrical 
characteristics 
over recommended 
ranges of operating 
free-air temperature 
and supply voltage 
(unless otherwise 
noted) 


PARAMETER 
TEST CONDITIONS 
MIN 
Typt 
MAX 
UNIT 


VIK 
Input clamp voltage 
at On, En, TE, or RE 
Vee 
= 4.5 V, 
II = 
-18 
mA 
-1.5 
V 


VT 
Vee 
~ 5 V, 
TA 
= 25°C 
1.45 
1.65 
Receiver input threshold 
at Bn 
V 
Vee 
- 
5 V, 
TA 
- 
-55°C 
to 125°C 
1.4 
1.7 


VOH 
High-level 
output 
voltage 
at Rn 
Vee 
~ 4.5, 
Bn at 1.2 V, 
2.4 
V 
RE at 0.8 
V, 
10H = 
-400 
~A 


Rn 
Vee 
~ 4.5 
V, 
Bn at 2 V, 


0.5 
RE at 0.8 
V, 
IOL=16mA 


VOL 
Low-level 
output 
voltage 
Vee 
- 
4.5 
V, 
On at 2 V, 
V 


Bn 
En at 2 V, 
'IT at 0.8 
V 
0.75 
1.2 


See Figure 
1 


On, En, TE, or RE 
VI ~ Vee 
= 5.5 V 
40 


IIH 
High-level 
input current 
Vee 
- 
5.5 V, 
VI - 
2 V, 
~ 
Bn 
On at 0.8 V, 
En at 0.8 V, 
100 
'IT at 0.8 V 


IlL 
Low-level 
input current 
at On, En, IE, 
or RE 
Vee 
~ 5.5 V, 
VI = 0.4 
V 
-400 
~A 


105 
Short-circuit 
output current at Rn 
Vee 
- 
5.5 V, 
Rn at 0 V, 


-35 
-125 
Bn at 1.2 V, 
RE at 0.8 V 
~A 


Ice 
Supply 
current 
Vee 
= 5.5 V 
45 
mA 


CofSI 
Driver output 
capacitance 
4.5 
pF 
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switching 
characteristics 
over recommended 
ranges of operating 
free-air temperature 
and supply 
voltage 


(unless 
otherwise 
noted) 


FROM 
TO 
TAt 
PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


(INPUT) 
(OUTPUTI 


Propagation 
delay time, 


CS at 0.8 
V, 
T/R at 0.8 
V, 
25°C 
20 
tpLH 
low· to high·level output 
Full range 
22 


Bn 
An 
VL = 5 V, 
S1 closed, 
ns 


Propagation 
delay time, 
25°C 
18 


tpHL 
high- to low-level 
output 


See Figure 4 
Full range 
20 


Output 
disable 
time 
T/R 
at 0.8 
V, 


25°C 
20 
tpLZ 
from 
low 
level 


Bn at 2 V, 


Full range 
22 


CS 
An 
VL = 5 V, 
S1 closed, 
ns 
Output 
enable time 
25°C 
13 
tPZL 
to low level 


See Figure 5 
Full range 
14 


Output 
disable 
time 
Bn at 0.8 
V, 
T/R at 0.8 
V, 
25°C 
12 
tpHZ 
from 
high level 
VL = 0, S1 closed, 
See Figure 
5 
Full range 
13 


CS 
An 
ns 
Output 
enable time 
Bn at 0.8 
V, 
T/R at 0.8 
V, 
25°C 
14 
tpZH 
to high-level 
S1 open, 
See Figure 
5 
Full range 
22 


Output 
disable 
time 
CS at 0.8 
V, 


25°C 
17 
tpLZ 
from low level 
VC at 2 V, 
Full range 
20 


T/R 
An 
VL 
~ 
5 V, 
S1 closed, 
ns 
Output 
enable time 
25°C 
25 
tPZL 
to low level 


See Figure 
5 
Full range 
40 


Output 
disable 
time 
CS at 0.8 
V, 
VL = 0 
25°C 
12 
tPHZ 
from 
high level 
S1 closed, 
See Figure 5 
Full range 
13 


T/R 
An 
ns 
Output enable time 
CS at 0.8 
V, 
S1 open, 
25°C 
15 
tpZH 
to high level 
See Figure 5 
Full range 
22 


Receiver 
noise rejection 
An 
VL = 5 V. 
S1 closed, 
25°C 
4 


tw(NRI 
pulse duration 
Bn 
ns 
or Rn 
See Figure 6 
Full range 
2 


FROM 
TO 
TAt 
TYP* 
PARAMETER 
TEST CONDITIONS 
MIN 
MAX 
UNIT 
(INPUT) 
(OUTPUT) 
Propagation delay time, 
25°C 
10 
tpLH 
low- 
to high-level 
output 
CS at 0.8 
V, 
T/R 
at 2 V, 
Full range 
40 


An 
8n 
ns 


Propagation 
delay time, 
VL = 2 V, 
See Figure 2 
25°C 
12 
tpHL 
high- to low-level 
output 
Full range 
15 


Propagation 
delay time, 
25°C 
18 
tpLH 
low- 
to high-level 
output 
An and T/R at 2 V, 
VL = 2 V, 
Full range 
30 


CS 
Bn 
ns 
Propagation 
delay time, 
See Figure 2 
25°C 
20 
tpHL 
high- to low-level 
output 
Full range 
22 


Propagation 
delay time. 
25°C 
18 


tpLH 
low- 
to high-level 
output 
CS at 0.8 
V, 
VL = 2 V, 
Full range 
37 


T/R 
Bn 
ns 


Propagation 
delay time. 
See Figure 3 
25°C 
18 
tpHL 
high- to low-level 
output 
Full range 
21 


Transition 
time, 
25°C 
1 
3 
8 
tTLH 
low- to high-level 
output 
CS at 0.8 
V, 
T/R at 2 V, 
Full range 
1 
33 
An 
8n 
ns 
Transition 
time, 
VL 
~ 2 V, 
See Figure 2 
25°C 
1 
3 
10 
tTHL 
high- to low-level 
output 
Full range 
1 
13 


tFull 
range is - 55°C 
to 
125°C. 
tTypical 
values 
are at VCC 
= 5. 
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switching 
characteristics 
over recommended 
ranges of operating free-air temperature 
and supply voltage 
(unless otherwise 
noted) 


FROM 
TO 


TAt 
PARAMETER 
TEST CONDITIONS 
MIN 
MAX 
UNIT 


(INPUT) 
(OUTPUT) 


Propagation 
delay 
time. 
RE at 0.8 
V, 
'IT at 2 V, 
25°C 
20 
tPLH 
low· to high·level output 
Full range 
22 


Bn 
Rn 
VL 
= 5 V, 
51 closed, 


18 
ns 
Propagation 
delay time. 
25°C 


tpHL 
high- to low-level 
output 
See Figure 4 
Full range 
20 


Output 
disable 
time 
'IT at 2 V, 
25°C 
15 
tpLZ 
from low level 


Bn at 2 V, 


Full range 
17 
RE 
Rn 
VL = 5 V, 
51 closed, 
ns 
Output 
enable 
time 
25°C 
13 
tpZL 
to low level 
See Figure 
5 


Full range 
14 


Output 
disable time 
Bn at 0.8 
V, TE at 2 V, VL 
- 
0, 
25°C 
12 
tpHZ 
from 
high 
level 
51 closed, 
See Figure 
5 
Full range 
13 
RE 
Rn 
ns 
Output 
enable time 
Bn at 0.8 
V, 
TE at 2 V, 
25°C 
14 


tpZH 
to high-level 
51 closed, 
See Figure 
5 
Full range 
15 


Receiver 
noise 
rejection 
VL = 5 V, 
51 closed, 
25°C 
4 
tw(NRI 
pulse duration 
Bn 
Rn 
ns 


See Figure 
6 
Full range 
2 


FROM 
TO 
TAt 
TYP* 
PARAMETER 
TEST CONDITIONS 
MIN 
MAX 
UNIT 
(INPUT) 
(OUTPUT) 


Propagation 
delay 
time, 
25°C 
10 
tpLH 
low- to high-level 
output 
On 
TI at 0.8 
V, 
RE at 2 V, 
Full range 
27 


Bn 
ns 
Propagation 
delay 
time, 
or En 
VL 
~ 
2 V, 
See Figure 
2 
25°C 
12 
tpHL 
high- to low-level 
output 
Full range 
15 


Propagation 
delay time, 
25°C 
10 


tpLH 
low· to high~level output 
On, En, RE at 2 V, VL = 2 V, 
Full range 
27 
TE 
Bn 
ns 
Propagation 
delay time, 
See Figure 2 
25°C 
17 


tpHL 
high· to low-level 
output 
Full range 
19 


Transition 
time, 
25°C 
1 
3 
8 


tTLH 
low- to high~level output 
On 
RE at 2 V, 
VL 
~2 
V, 
Full range 
1 
33 
Bn 
ns 
Transition 
time, 
or En 
See Figure 2 
25°C 
1 
3 
10 
tTHL 
high- to low-level 
output 
Full range 
1 
13 


FROM 
TO 
TAt 
PARAMETER 
TEST CONDITIONS 
MIN 
MAX 
UNIT 
(INPUT) 
(OUTPUT) 


Propagation 
delay time, 
RE at 0.8 
V, 
'IT at 0.8 
V, 
25°C 
25 
tpLH 
low· to high-level 
output 
On 
Rn 
VL = 2 V, 
See Figure 7 


Full range 
35 


Propagation 
delay time, 
25°C 
25 


ns 


tpHL 
high· to low-level 
output 


(Both loads are used) 


Full range 
35 
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J 50 pF (INCLUDES JIG CAPACITANCE) 


TEST CIRCUIT 
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500 lJ -= 50 pFt 
J 50 pF (INCLUDES 
JIG CAPACITANCE) 


VI(DnI3V----~5~.L 
\1'.5V 
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1_----------_1 
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• 
Meets IBM 360/370 
1/0 Interface 
Specification GA22-6974-3 (Also See 
SN55ALS130 and SN75ALS130) 


SN55ALS126. 
SN75ALS126 
... 
J PACKAGE 
SN75ALS126 
... 
0 OR N PACKAGE 


ITOP 
VIEW) 


• 
Minimum Output Voltage of 3.11 V at 
10H - 
-60 mA 


• 
Fault Flag Circuit Output Signals Driver 
Output Fault 


• 
Fault-Detection Current Limit Circuit 
Minimizes Power Dissipation During a Fault 
Condition 


• 
Advanced Low-Power Schottky Circuitry 


• 
Dual Common Enable 


• 
Individual Fault Flags 


• 
Designed to Be an Improved Replacement 
for the MC3481 
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SN55ALS126 
... 
FK PACKAGE 


(TOP 
VIEW) 


description 


The SN55ALS126 and SN75ALS126 quadruple 
line 
drivers 
are 
designed 
to 
meet 
the 
IBM 360/370 
1/0 specification GA22-6974-3. 


The output 
voltage is 3.11 V minimum (at 
10H = - 59.3 mAl 
over 
the 
recommended 
ranges of supply voltage (4.5 V to 5.95 Vl and 
temperature. Driveroutputs usea fault-detection 
current-limit circuit to allow high drive current 
but still minimize power dissipation when the 
output is shorted to ground. The SN55ALS126 
and SN75ALS126 arecompatible with standard 
TTL logic and supply voltages. 


The SN55ALS126 and SN75ALS126 employ 
the IMPACT'" processto achieve fast switching 
speeds and low power dissipation. Fault-flag 
circuitry is designed to sense and signal a line 
short on any Y line. Upon detecting an output 
fault condition, the fault-flag circuit forces the 
driver output into a low state and signals a fault 
condition by causing the fault-flag output to go 
low. 


The SN55ALS126 and SN75ALS126 can drive a 50-0 load as required in the IBM GA22-6974-3 
specification or a 90-0 load as used in many I/O systems. Optimum performance can be achieved when 
the devices are used with either the SN75125. SN75127. SN75128. or SN75129 line receivers. 
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INPUTS 
OUTPUTS 


G 
A 
Y 
F 


L 
X 
L 
H 


H 
H 
H 
H 


H 
H 
5 
L 


H = high level, L = low level, 
X 
= irrelevant, 
S = shorted 
to 


ground 


The SN55ALS126 is characterized for operation from 
- 55°C to 125°C, 
and the SN75ALS126 is 
characterized for operation from OOCto 70°C. 
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logic symbol t 
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lA 
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(2) 
11' 
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4A 
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4Y 


lA 
(31 


1.2G 
141 


3A 
1111 


3.4G 
112) 


tThis 
symbol 
is in accordance 
with 
ANSI/IEEE 
Std 
91-1984 
and 


lEe 
Publication 
617-12. 


Pin numbers 
shown 
are for D. J, and N packages. 


121 11' 


111 tv 


(61 
21' 


(7) 
2Y 


1101 
3~ 


191 
3Y 


1141 
4F 


1151 
4Y 


EQUIVALENT 
OF EACH 
INPUT 
TYPICAL 
OF ALL 
Y OUTPUTS 
TYPICAL 
OF l' OUTPUTS 


VCC 
VCC 
VCC 


Req 
20 
klJ NOM 


Y OUTPUT 


INPUT 


l' OUTPUT 


GNO 
GND 


A Input.: 
Req 
- 
20 
klJ NOM 


G Input.: 
Req 
- 
10 kO NOM 


GND 
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SN55ALS126, 
SN75ALS126 


QUADRUPLE LINE DRIVERS 


absolute 
maximum 
ratings 
over operating 
free-air temperature 
range (unless otherwise 
noted) 


Supply voltage, VCC . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
7 V 
Input voltage 
7 V 
Continuous total dissipation. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . • .. 
See Dissipation Rating Table 
Operating free-air temperature range: SN55ALS 126. . . . . . . . . . . . . . . . . . . . . .. 
- 55°C to 125°C 


SN75ALS126 . . . . . . . . . . . . . . . . . . . . . . . . .. 
O°C to 70°C 
Storage temperature range 
- 65°C to 150°C 
Case temperature for 60 seconds: FK package. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
260°C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D or N package 
260°C 
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J package 
300°C 


TA 
s 
25°C 
DERATING 
FACTOR 
TA 
- 
70'C 
TA 
- 
125°C 
PACKAGE 
POWER RATING 
ABOVE 
TA 
- 
25°C 
POWER RATING 
POWER RATING 
0 
950 
mW 
7.6 
mW/'C 
608 
mW 
N/A 


FK 
1375 
mW 
11.0 
mW/oC 
880 
mW 
275 
mW 
J (SN55ALS126) 
1375 
mW 
11.0 
mW/oC 
880 
mW 
275 
mW 
J (SN75ALS126) 
1025 
mW 
8.2 
mW/oC 
656 
mW 
N/A 


N 
1150 
mW 
9.2 
mW/oC 
736 
mW 
N/A 


SN55ALS126 
SN75ALS126 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply 
voltage. 
V CC 
4.5 
5 
5.95 
4.5 
5 
5.95 
V 


High-level 
input 
voltage, 
VIH 
2 
2 
V 


Low-level 
input 
voltage, 
VIL 
0.8 
0.8 
V 


High-level 
output 
current, 
IOH 
-59.3 
-59.3 
mA 


Operating 
free-air 
temperature, 
T A 
-55 
125 
0 
70 
°c 
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.• 
INSTRUMENTS 
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SN75ALS126 


QUADRUPLE LINE DRIVERS 


PARAMETER 
TEST CONDITIONS 
MIN 
MAX 
UNIT 


VIK 
Input 
clamp 
voltage 
A,G 
Vce 
= 4.5 V, 
II ~ 
-18 
mA 
-1.5 
V 


Vee 
~ 4.5 V, 
IOH = 
-59.3 
mA 
y 
3.11 
VIH = 2 V 


Vee 
~ 
5.25 
V, 10H = 
-41 
mA 


VOH 
High-level 
output 
voltage 
Y 
3.9 
V 
VIH 
~ 2 V 


F 
Vee 
= 4.5 V, 
10H = 
-400 
p.A 


2.5 
VIH 
~ 2 V 


Y 


Vee 
= 5.5 V, 
10L = 
-240 
~A, 
0.15 
VIL = 0.8 V 


VOL 
Low~level output 
voltage 
y 
Vee 
= 5.95 
V, 
10L = 
-1 
mA, 
V 
0.15 
VIL = 0.8 V 
F 
Vee 
= 4.5 
V, 
10L ~ 8 mA, 
Y at 0 V 
0.5 


Y 
Vee 
= 4.5 
V, 
VI = 0, 
Vo 
~ 3.11 
V 
100 
1010ffi 
Off-state 
output 
current 
Y 
Vee 
= 0, 
VI = 0, 
Vo 
= 3.11 
V 
200 
p.A 


-+ 


100 
II 
Input 
current 
Vee 
= 4.5 V, 
VI = 5.5 V 


400 


p.A 


A 
20 


IIH 
High-level 
input 
current 
- 
Vee 
~ 4.5 V, 
VI = 2.7 V 
~A 
G 
80 


~ 
-250 
IlL 
Low-level 
input current 


G 
Vee 
= 5.95 
V, VI = 0.4 V 
-1000 
p.A 


Y 
Vee 
= 5.5 V, 
Vo 
~ 0, 
VIH 
~ 2.7 V 
-5 


F 
Vee 
= 5.5 V, 
Vo 
= 0 
-15 
-100 
105 
Short-circuit 
output 


Y 
Vee 
= 5.95 
V, Vo 
= 0, 
VIH = 2.7 V 


mA 


-5 


F 
Vee 
= 5.95 
V, Vo 
~ 0 
-15 
-110 


Supply 
current, 
all 
Vee 
= 5.5 V, 
No load, 
VIH = 2.7 V 
25 


leeH 
mA 


outputs 
high 
Vee 
= 5.95 
V, No load, 
VIH = 2.7 V 
27 


Supply 
current, 
Vee 
= 5.5 V, 
No load, 
VIL = 0.4 V 
45 


leeL 
mA 


Y outputs 
low 
Vee 
= 5.95 
V, No load, 
VIL = 0.4 V 
47 


PARAMETER 
FROM 
TO 
TEST CONDITIONS 
MIN 
MAX 
UNIT 


tPLH 


Propagation 
delay time. 


30 


low-to-high-Ievel 
output 
Vee 
= 4.5 V to 5.5 V, 
ns 


tpHL 


Propagation 
delay 
time, 


A 
Y 
RL = 50 II, 
eL = 50 pF, 
28 
high-to-Iow-Ievel 
output 
VH(refl 
= 3.11 
V1, 


ns 


tpLH 
Ratio of propagation 
See Figures 
1 and 2 
0.3 
3 
tPHL 
delay 
times 


tpLH 


Propagation 
delay time, 
Vee 
~ 
5.25 
V to 5.95 
V, 
34 
low-to-high-Ievel 
output 
RL = 90 II, 
eL 
= 50 pF, 
ns 


A 
Y 


tpHL 
Propagation 
delay 
time, 
VH(refl 
= 3.9 V 
34 
high-to-Iow-Ievel 
output 
See Figures 
1 and 2 


ns 


tpLH 


Propagation 
delay 
time, 


Vee 
= 5 V, 
RL = 2 kll, 
45 
low-to-high-Ievel 
output 


ns 


Propagation 
delay 
time, 


A 
F 
eL 
= 15 pF, 


tPHL 
high-to-Iow-Ievel 
output 
See Figures 
1 and 2 
75 
ns 
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I 
tpLH 
~ 
I.- 
-+j 
I--- tpHL 


I 
1,._---. 
1 
:I 
VHlrefl 
: \ 


Y OUTPUT 
••1.... 
1_ 
0.5 
V 
I 
1 
I 
I 
f.. tpHL -J I..t- tpLH 
l 


F OUTPUT --------'-.3-V-U 
UV 
VO. ¥~~t 


- 
- 
- 
VOL 


NOTE: The input pulse is supplied 
by a generator 
having the following 
characteristics: 
PAR :$ 1 MHz. duty cycle 
:$ 50%, 
tr :s 6 ns, 


tf 
'" 
6 ns, Zout 
= 50 O. 
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• 
Meets IBM 360/370 I/O Interface 
Specification GA22-6974-3 (Also see 
SN55ALS126 and SN75ALS126) 


• 
Minimum Output Voltage of 3.11 V at 
10H - 
-60 mA 


• 
Fault-Flag Circuit Output Signals Driver 
Output Fault 


• 
Fault-Detection Current Limit Circuit 
Minimizes Power Dissipation During a Fault 
Condition 


• 
Advanced Low-Power Schottky Circuitry 


• 
Common Enable and Common Fault Flag 


• 
Designed to be an Improved Replacement 
for the MC3485 


description 


The SN55ALS130 and SN75ALS130 quadruple 
line 
drivers 
are 
designed 
to 
meet 
the 
IBM 360/370 
I/O specification GA22-6974-3. 
The output 
voltage is 3.11 V minimum (at 
10H = - 59.3 mAl 
over 
the 
recommended 
ranges of supply voltage (4.5 V to 5.95 VI and 
temperature. Driveroutputs usea fault-detection 
current-limit circuit to allow high drive current 
but still minimize power dissipation when the 
output is shorted to ground. The SN55ALS 130 
and SN75ALS130 are compatible with standard 
TTL logic and supply voltages. 


The SN55ALS130 and SN75ALS130 employ 
the IMPACT'" process to achieve fast switching 
speeds and low power dissipation. Fault-flag 
circuitry is designed to sense and signal a line 
short on any Y line. Upon detecting an output 
fault condition, the fault-flag circuit forces the 
driver output into a low state and signals a fault 
condition by causing the fault-flag output to go 
low. 


The SN55ALS130 and SN75ALS130 can drive 
a 50-0 load as requiredin the IBM GA22-6974-3 
specification or a 90-0 load as used in many I/O 
systems. Optimum performancecan be achieved 
when the devices are used with 
either the 
SN75125, SN75127, SN75128, or SN75129 
line receivers. 


The SN55ALS130 is characterizedfor operation 
from -55°C 
to 125°C. The SN75ALS130 is 
characterized for operation from OOCto 70°C. 
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SN75ALS130 
QUADRUPLE 
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SN55ALS130 
... 
J PACKAGE 
SN75ALS130. 
. D. J. OR N PACKAGE 


(TOP VIEW) 
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NC - No internal 
connection 


INPUTS 
OUTPUTS 


Gt 
A 
Y 
F 
W 


L 
X 
L 
H 
H 


X 
L 
L 
H 
H 


H 
H 
H 
H 
L 


H 
H 
S 
L 
H 


H = hi9h level. 
L = low 
level. 


X = irrelevant, 
S = shorted 
to 


ground 
t G and F are common 
to the four 
drivers. 
If any 
of 
the 
four 
Y 


outputs 
is shorted, 
the Fault-Flag 
will 
respond. 
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13 


Gl 
23 
33 
43 


t This symbol 
is in accordance 
with 
ANSIIIEEE Std 91-1984 
and 
lEe Publication 
617-12. 


Pin numbers 
shown 
are for O. J. and N packages. 


logic diagram (positive logic) 


G (4) 
(12) F 


(16) 
vCC 


(lIlY 


(211W 


(712y 


(6) 2W 


(9) 3Y 
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(1514y 
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A Inputs: 
Req - 
20 kO NOM 


G Inputs: 
Req - 
10 kO NOM 


Vcc 


20 kO NOM 
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absolute 
maximum 
ratings 
over operating 
free-air temperature 
range (unless otherwise 
noted) 


Supply voltage, VCC . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
7 V 
Input voltage 
7 V 
Continuous total dissipation. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
See Dissipation Rating Table 
Operating free-air temperature range: SN55ALS130. . . . . . . . . . . . . . . . . . . . . .. 
- 55°C to 125°C 


SN75ALS130 
ooe to 70°C 
Storage temperature range 
- 65°C to 150°C 
Case temperature for 60 seconds: FK package. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
260°C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D or N package 
260°C 
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J package 
300°C 


TA'" 
25·C 
DERATING 
FACTOR 
TA 
- 
70·C 
TA 
- 
125·C 
PACKAGE 
POWER RATING 
ABOVE 
TA 
- 
25·C 
POWER RATING 
POWER RATING 
0 
950 
mW 
7.6 
mW/·C 
608 
mW 
N/A 


FK 
1375 
mW 
11.0 
mW/·C 
880 
mW 
275 
mW 
J ISN55ALS 
1301 
1375 
mW 
11.0 
mW/oC 
880 
mW 
275 
mW 
J ISN75ALS 
1301 
1025 
mW 
8.2 
mW/oC 
656 
mW 
N/A 


N 
1150mW 
9.2 
mW/oC 
736 
mW 
N/A 


SN55ALS130 
SN75ALS130 


MIN 
NOM 
MIN 
NOM 
MAX 
UNIT 


MAX 


Supply 
voltage, 
VCC 
4.5 
5 
5.95 
4.5 
5 
5.95 
V 


High-level 
input voltage, 
VIH 
2 
2 
V 


Low-level 
input voltage, 
VIL 
0.8 
0.8 
V 


High-level 
output current, 
IOH 
-59.3 
-59.3 
mA 


Operating 
free-air 
temperature, 
T A 
-55 
125 
0 
70 
·C 
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PARAMETER 
TEST CONDITIONS 
MIN 
MAX 
UNIT 


VIK 
Input 
clamp 
voltage 
A,G 
VCC 
~ 4.5 
V, 
II ~ 
-18 
mA 
-1.5 
V 


Y 
VCC 
~ 4.5 
V, 
10H - 
-59.3 
mA, 
VIH 
- 
2 V 
3.11 


VOH 
High-level 
output 
voltage 
Y 
VCC = 5.25 
V, 
IOH = 
-41 
mA, 
VIH = 2 V 
3.9 
V 


W 
VCC = 4.5 
V, 
IOH = 
-400 
~A, 
VIH = 2V 
2.5 


Y 
VCC = 5.5 V, 
10L = 
-240 
~A, 
VIL = 0.8 
V 
0.15 


Y 
VCC 
~ 
5.95 
V, 
10L ~ -1 
mA, 
VIL = 0.8 
V 
0.15 
VOL 
Low~level output 
voltage 
V 


F 
VCC 
~ 4.5 
V, 
10L ~ 8 mA, 
Y at 0 V 
0.5 


W 
VCC = 4.5 
V, 
10L = 8 mA 
0.5 


Y 
VCC ~ 4.5 
V, 
VIL 
~ 0, 
Va ~ 3.11 
V 
100 


1010111 Off-state 
output 
current 
Y 
VCC = 0, 
VIL = 0, 
Va 
= 3.11 
V 
200 
~A 


10H 
High-level 
output 
current 
F 
VCC ~ 5.95 
V, 
VOH 
~ 
5.95 
V 
100 
~A 


A 
100 


II 
Input 
current 
c; 
. VCC = 4.5 
V, 
VIH = 5.5 V 
~A 
400 


A 
20 


IIH 
High~level input 
current 
- 
VCC 
~ 4.5 
V, 
VIH = 2.7 
V 
~A 
G 
80 


~ 
250 


IlL 
Low-level 
input current 
VCC ~ 5.95 
V, 
VIL = 0.4 
V 
~A 
G 
-1000 


Y 
VCC ~ 5.5 V, 
Va 
= 0, 
VIH = 2.7 V 
-5 


W 
VCC = 5.5 V, 
Va 
= 0 
-15 
-100 


105 
Short-circuit 
output 
mA 
Y 
VCC = 5.95 
V, 
Va 
= 0, 
VIH ~ 2.7 V 
-5 


W 
VCC = 5.95 
V, 
Va 
~ 0 
-15 
-110 


Supply 
current, 
all 
VCC - 5.5 V, 
No load, 
VIH ~ 2.7 V 
30 


ICCH 
mA 


outputs 
high 
VCC ~ 5.95 
V, 
No load, 
VIH = 2.7 V 
32 


Supply 
current, 
VCC ~ 5.5 V, 
No load, 
VIL = 0.4 
V 
45 


ICCL 
Y outputs 
low 
mA 


VCC ~ 5.95 
V, 
No load, 
VIL = 0.4 
V 
47 


PARAMETER 
FROM 
TO 
TEST CONDITIONS 
MIN 
MAX 
UNIT 


tpLH 
Propagation 
delay time, 


30 
low-to-high-Ievel 
output 
VCC = 4.5 
V to 5.5 V, 
ns 


tpHL 
Propagation 
delay 
time, 
A 
Y 
RL = 50 G, 
CL ~ 
50 pF, 
28 
high-to-Iow-Ievel 
output 
VHlrefl 
= 3.11 vt, 
Input 
f ~ 
1 MHz, 
ns 


tpLH 
Ratio of propagation 
See Figures 
1 and 2 
0.3 
3 


tpHL 
delay 
times 


tpLH 
Propagation 
delay 
time, 
VCC 
~ 
5.25 
V to 5.95 
V, 


34 
low-to-high-Ievel 
output 
RL ~ 90 G, 
CL = 50 pF, 
ns 


A 
Y 


tpHL 
Propagation 
delay 
time, 
VHlref) 
= 3.9 
V, 
Input 
f ~ 
5 MHz, 
34 
high-to-Iow-Ievel 
output 
See Figures 
1 and 2 
ns 


tpLH 
Propagation 
delay 
time, 


VCC 
~ 
5 V, 
RL ~ 
2 kG, 
34 
low-to-high-level 
output 
ns 


A 
W 
CL = 
15 pF, 
Propagation 
delay 
time, 


tpHL 
high-to-Iow-Ievel 
output 
See Figures 
1 and 2 
21 
ns 


tPLH 
Propagation 
delay 
time, 
VCC = 5 V, 
RL 
2 kG, 
low-to-high-level 
output 
~ 
45 
ns 


A 
F 
CL = 
15 pF, 


Propagation 
delay 
time, 
tpHL 
high-to-Iow-Ievel 
output 
See Figures 
1 and 2 
75 
ns 
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f4-lf 
I 
I 
I 
I 
I 
10% 
I 
I 
I 
IPlH~ 
t+---+f-IPHl 
I 
I 
I 
I 
:1!VHlrefl 
I \: 
" 
: 
XO.5V 
I 
I+-IPHl~ 
I+-IPlH~ 
I 
I 
I 
I 


! ,,,\! l" 


I 
I 
I 
I 


I 
I 
I 
I 


I+--IpHl----+l 
I4-+f-- 
IplH 
J 
I 
I 
,,,U~~::!~i~;,,, 


r::: 


NOTE 
A: The input 
pulse is supplied 
by a generator 
having 
the following 
characteristics: 
PRR ::s 1 MHz, 
duty cycle 
~ 
50%, 
tr ::s 6 nSf 


If 
'" 
6 ns, ZOUI " 
50 
O. 
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SN55ALS130, SN75ALS130 
QUADRUPLE 
LINE DRIVERS 


CL - 
15 pF 
T (See Note Al 


5V 


"""~ 
~'" 
--i 
CL - 
15pF 


1lsee 
Note Al 
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OCTAL 
GENERAL·PURPOSE 
INTERFACE 
BUS TRANSCEIVER 


• 
High-Speed 
Advanced 
Low-Power 
Schottky 


Circuitry 


• 
Low 
Power 
Dissipation. 
. 56 mW 
Max per 


Channel 


• 
Fast Propagation 
Times 
... 
20 ns Max 


• 
High-Impedance 
P-N-P Inputs 


• 
Receiver 
Hysteresis 
... 
550 
mV Typ 


• 
Open-Collector 
Driver 
Output 
Option 


• 
No Loading 
of Bus When 
Device 
Is Powered 
Down 
(VCC = 0) 


• 
Power-Up/Power-Down 
Protection 
(Glitch-Free) 


description 


The 
SN55ALS160 
eight-channel 
general- 
purpose interface 
bus transceiver 
is a monolithic, 
high-speed, 
Advanced 
Low-Power 
Schottky 
device 
designed 
for 
two-way 
data 
communications 
over single-ended 
transmission 
lines. 
The transceiver 
features 
driver 
outputs 
that can be operated 
in either the passive-pull up 


or three-state 
mode. 
If Talk Enable (TEl is high, 
these ports have the characteristics 
of passive- 
pullup 
outputs 
when 
Pullup 
Enable (PEl is low 


and 
of 
three-state 
outputs 
when 
PE is high. 


Taking 
TE low 
places 
these 
ports 
in the 
high- 


impedance 
state. 
The 
driver 
outputs 
are 


designed 
to handle 
loads up to 48 mA of sink 
current. 


An active turn-off 
feature 
has been incorporated 


into 
the 
bus-terminating 
resistors 
so that 
the 


device 
exhibits 
a high 
impedance 
to 
the 
bus 
when 
VCC 
= 
O. When 
combined 
with 
the 


SN55ALS161 
management 
bus transceiver, 
the 
device 
provides 
the complete 
16-wire 
interface 


for the IEEE 488 
bus. 


The SN55ALS160 
is characterized 
for operation 


from 
-55°C 
to 
125°C. 


J OR W PACKAGE 
(TOP VIEW) 


TE 
VCC 


B1 
01 


B2 
02 
B3 
4 
03 
GPIB 
B4 
5 
04 
I/O 
TERMINAL 


PORTS 
B5 
6 
05 
I/O PORTS 
B6 
7 
06 


B7 
8 
13 
07 
B8 
9 
12 
08 
GNO 
10 
11 
PE 


FK PACKAGE 
(TOP VIEW) 


B3 
B4 
5 


B5 
6 


B6 
7 
B7 
8 


1 20 19 


18 


17 


16 


15 


14 


INPUTS 
OUTPUT 


0 
TE 
PE 
B 


H 
H 
H 
H 


L 
H 
X 
L 


H 
X 
L 
ZI 


X 
L 
X 
ZI 


INPUTS 
OUTPUT 


B 
TE 
PE 
0 


L 
L 
X 
L 


H 
L 
X 
H 


X 
H 
X 
Z 


H = 
high Jevel, L = low level, 
X = irrelevant. 


Z 
= high-impedance 
state. 


t This is the high-impedance 
state of a normal 3-state 
output 
modified 
by the internal resistors to VCC and 
ground. 


tThe 
transceivers 
are suitable for IEEE Standard 
896 
applications to the extent of the operating conditions 
and characteristics 
specified 
in this data sheet. Certain limits contained 
in the IEEE specification 
are not met or cannot be tested over the entire military temperature 
range. 
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OCTAL 
GENERAL·PURPOSE 
INTERFACE 
BUS TRANSCEIVER 


(2) 
B1 


(3) 
B2 


(4) 
B3 


(51 
B4 
GPIB 


1/0 


161 
PORTS 
B5 


171 
B6 


181 B7 


(91 
B8 


Driver output Req = 30 0 NOM 


Receiver 
output 
Req = 
110 n NOM 
Circuit 
inside dashed 
lines is on the driver 
outputs 
only. 
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OCTAL GENERAL·PURPOSE INTERFACE BUS TRANSCEIVER 


absolute 
maximum 
ratings 
over operating 
free-air 
temperature 
range (unless otherwise 
noted) 


Supply voltage, Vcc 
(see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
7 V 
Input voltage. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
5.5 V 
Low-level driver output current. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
100 mA 
Low-level output current 
. . . . . . . . . . . . . . . . . . . . . . 
. . . . .. 
50 mA 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2): . . . . .. 
1375 mW 
Operating free:air temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
- 55°C to 125°C 
Storage temperature range 
. . . . . . . . . . . . . . . . . . . . . . .. 
- 65°C to 150°C 


Lead temperature 1,6 mm (1/16 inch) from the case for 60 seconds: J or W package ..... 
300°C 


Case temperature for 60 seconds: FK package . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
260°C 


NOTES: 
1. 
All voltage 
values 
are with 
respect 
to network 
ground 
terminal. 


2. 
For operation 
ab?ve 
25°C 
free-air 
temperature, 
derate 
to 275 
mW 
at 125°C 
at the rate of 11.0 
mW/oC. 


MIN 
NOM 
MAX 
UNIT 


Supply 
voltage, 
VCC 
4.75 
5 
5.25 
V 


'TE and PE at TA 
= 
-55°C 
to 125°C 
2 


High-level 
input 
voltage, 
VIH 
Bus and terminal 
at TA = 25°C 
or 125°C 
2 
V 


Bus and terminal 
at T A = 
- 55°C 
2.1 


TE and PE at TA = 
-55°C 
to 125°C 
0.8 


Low-level 
input 
voltage, 
VIL 
Bus and terminal 
at TA 
= 25°C 
or -55°C 
0.8 
V 


Bus and terminal 
at T A = 
125°C 
0.7 


High-level 
output 
current, 
IOH 
Bus ports with 
pullups 
active 
(V CC = 5 VI 
-5.2 
mA 


Terminal 
ports 
-800 
~A 


Low-level 
output 
current. 
tOL 
Bus ports 
48 


Terminal 
ports 
mA 
16 


Operating 
free-air 
temperature. 
T A 
-55 
125 
°C 
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SN55ALS160 
OCTAL 
GENERAL·PURPOSE 
INTERFACE 
BUS TRANSCEIVER 


electrical characteristics 
over recommended 
operating free-air temperature 
range (unless otherwise 


noted) 


PARAMETER 
TEST CONDITIONS 
MIN 
Typt 
MAX 
UNIT 


VIK 
Input clamp voltage 
Vee 
= 4.75 
V, 
II = 
-18 
mA 
-08 
-1.5 
V 


Vee 
= 5 V, 
TA 
= 25°e 
0.4 
0.55 


Vhys 


Hysteresis 


8u" 
Vee 
= 5 V, 
TA 
= 
125°e 
0.25 
V 


IVT+ 
- 
VT-I 
Vee 
= 5 V, 
TA 
= 
- 55°e 
0.4 


Terminal 
Vee 
= 4.75 
V, 
10H = 
- 800 ~A, TE at 0.8 V 
2.7 
3.5 


VOH 
High-level 
Vee 
= 5 V, 
10H = 
-5.2 
mA, PE and TE at 2 V 
2.5 
3.3 
V 


output 
voltage 
Bus 


Vee 
= 4.75 
V, 
10H ~ 
-5.2 
mA, PE and TE at 2 V 
2.2 


Terminal 
Vee 
= 4.75 
V, 
10L = 
16 mA, 
TE at 0.8 V 
0.3 
0.5 


VOL 
Low-level 
Vee 
= 4.75 
V, 
10L = 48 mA, 
0.35 
0.5 


TE at 2 V, 
TA = 25°e 
or 125 °e 
V 
output voltage 
Bus 


Vee 
= 4.75 
V, 
10L = 4B mA, 
0.35 
0.55 


TE at 2 V, 
TA 
= 
- 55°e 


II 
Input current at 


maximum 
input 
Terminal 
Vee 
= 5.25 
V, 
VI = 
5.5 V 
0.2 
100 
~A 


VOltage 


IIH 
High-level 
Vee 
= 5.25 
V, 
VI = 
2.7 V 
0.1 
20 
~A 
input current 
Terminal. 


Low-level 
PE, or TE 


IlL 
Vee 
= 5.25 
V, 
VI = 0.5 V 
-30 
-100 
~A 
input current 


Vee 
= 5 V, 
IlIbusJ 
= 0 
2.5 
3.0 
3.7 
VIO(bus) 
Voltage 
at bus port 
IlIbusJ 
= 


V 
Driver 
disabled 
-12 
mA 
-1.5 


VII bus) = 
-1.5VtoO.4V 
-1.3 


VllbusJ 
= 0.4 V to 2.5 V 
0 
-3.2 


Vee 
= 5 V, 
2.5 
Current into 
Power on 
Vllbusl 
=2.5Vt03.7V 
mA 
II/Olbus) 
Driver 
disabled 
-3.2 
bus port 
Vllbus) 
= 3.7 V to 5 V 
0 
2.5 


VllbusJ 
= 5 V to 5.5 V 
0.7 
2.5 


Power 
off 
Vee 
= 0, 
VllbusJ 
= 0 to 2.5 V 
40 
~A 


Short-circuit 
Terminal 
-15 
-35 
-75 


105 
Vee 
= 
5.25 
V 
mA 


output 
current 
Bus 
-25 
-50 
-125 


Vee 
= 5.25 v.1 Terminal 
outputs 
low and enabled 
42 
56 
lee 
Supply current 
I Bus outputs 
low and enabled 
mA 
No load 
52 
85 


Ci/o/busl 
Bus-port 
capacitance 
Vee 
= 5 V to 0, Vila 
= 0 to 2 V, 
I ~ 1 MHz 
30 
pF 
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OCTAL 
GENERAL·PURPOSE 
INTERFACE 
BUS TRANSCEIVER 


FROM 
TO 
TAt 
TYP* 
PARAMETER 
TEST CONDITIONS 
MIN 
MAX 
UNIT 


IINPUT) 
(OUTPUT) 


Propagation 
delay 
time. 
25°C 
10 
17 


tpLH 
low- 
to high-level 
output 
Full range 
20 


Terminal 
Bus 
See Figure 
1 
ns 


Propagation 
delay 
time, 
25°C 
10 
14 
tPHL 
high· to low·level 
output 
Full range 
16 


Propagation 
delay 
time. 
25°C 
8 
15 


tpLH 
low- 
to high-level 
output 
Full range 
18 


Bus 
Terminal 
See Figure 
2 
ns 


Propagation 
delay 
time. 
25°C 
8 
15 


tpHL 
high- to low-level 
output 
Full range 
18 


Output 
enable 
time 
25°C 
24 
30 


tpZH 
to high level 
Full range 
41 


Output 
disable 
time 
25°C 
9 
14 


tpHZ 
from 
high level 
Full range 
16 


TE 
Bus 
See Figure 3 
ns 


Output 
enable 
time 
25°C 
16 
28 


tPZL 
to low level 
Full range 
34 


Output 
disable 
time 
25°C 
12 
19 


tpLZ 
from 
low 
level 
Full range 
24 


Output 
enable 
time 
25°C 
24 
36 


tpZH 
to high level 
Full range 
50 


Output 
disable 
time 
25°C 
10 
18 


tpHZ 
from 
high level 
Full range 
23 


TE 
Terminal 
See Figure 4 
ns 


Output 
enable 
time 
25°C 
15 
26 


tpZL 
to low level 
Full range 
30 


Output 
disable 
time 
25°C 
15 
24 


tPLZ 
from 
low 
level 
Full range 
31 


Output 
pullup 
25°C 
16 
24 


ten 
enable 
time 
Full range 
25 


PE 
Bus 
See Figure 
5 
ns 


Output 
pullup 
25°C 
9 
16 


tdis 
disable 
time 
Full range 
20 


tFull 
range is - 55°C 
to 125°C. 
~AII typical 
values 
are at VCC 
= 
5 V. 
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D::JSV 
~:V---:: 


tPLH~ 
tPHL-1+--+j 


B DUTPUT j' 
~2-.2-V-----""'~·-: 
- 
- 
-VOH 


1.0V 
VOL 


BI=iSV 


I 


tPLH~ 
I, 


D OUTPUT 
1.S V 


\ 
~V---3V 


I -·----OV 


tpH L-l+--+f 


-'- 
- 
-VOH 
r 


Te::tSV 


tPZH-ti 
..- 


B OUTPUTI 
: 
51t03VI2V 
52 OPENI 


tPZL~ 
, 
I 


1.0 V 


B OUTPUT 
51 to GND 


52 CLOSED 


I 
I 
tPLz4 


I, 


O.S V 
- 
- 
--VOL 


NOTES: 
A. 
The input pulse is supplied by a generator 
having the following 
characteristics: 
PRR :s MHz. 
50% 
duty cycle, tr ::s6 ns, 


If ,,; S ns, Zo = SO 0. 


B. 
CL includes probe and jig capacitance. 
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OCTAL GENERAL·PURPOSE INTERFACE BUS TRANSCEIVER 


7V! 
S2 


~. 
-----3 
V 


TE INPUT~ 
•••._5_V 
f._i~~: __ 
-0 
V 


IPZH~ 
r: 
IPHZ~ 
J4-- 


D OUTPUTI 
I 
-90%- 
-VOH 


Sl 
10 3 V I 
1.5 V 
: 
UO~NI 
I 


IPZL~ 
~ 
IpLZ~ 


D OUTPUT 
I 


Sl 
10 GNO 
1.0 V 


S2 CLOSED 


If- 


f 


f 
I 
_o.:...1:! _ -VOL 


VOLTAGE 
WAVEFORMS 


PE INPUT 
1.5 V 


I 


len---.j 


-----3 
V 


1.5 V 
I 
ov 
Idis-+f 
If- 
!...- - 
-VOH 
90% 


NOTES: 
A. 
The 
input 
pulse is supplied 
by a generator 
having 
the following 
characteristics: 
PAR 
oS 
MHz, 
50% 
duty 
cycle, 
tr 
:S 
6 ns, 
I, 
:s 5 ns, Zo = 50 ll. 


B. 
CL includes 
probe 
and jig capacitance. 


. 
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4.0 
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IOH-High-Level 
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Current-mA 
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> 
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~ 
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~ 
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BUS H IGH·LEVEL 
OUTPUT VOLTAGE 
vs 
BUS HIGH·LEVEL 
OUTPUT CURRENT 
4 


VCC = S V 
> 
TA = 2SoC 
I 
8-:l 
3 
0>~ 
:JSo 
:J0 
2 
0;>.• 
...J 
.i:. 
".XI:I:0> 


0 
0 
-10 
-20 
-30 
-40 
-SO 
-60 


IOH-High·Level 
Output 
Current-mA 


FIGURE 
9 


BUS OUTPUT VOLTAGE 


vs 
TERMINAL 
INPUT VOLTAGE 


4 
VCC = S V 
No load 
TA = 2SoC 
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3 
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:J 
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THE UNSHADED 
AREA 
CONFORMS TO 


PARAGRAPH 
3.S.3 OF 


IEEE STANDARD 
488 ·1978 
,~, 
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OCTAL GENERAL·PURPOSE INTERFACE BUS TRANSCEIVER 


• 
a-Channel 
Bidirectional 
Transceiver 


• 
Designed 
to Implement 
Control 
Bus 
Interface 


• 
Designed 
for Single 
Controller 


• 
High-Speed 
Advanced 
low 
Power 
Schottky 


Circuitry 


• 
low 
Power 
Dissipation. 
. 59 mW 
Max 
per 
Channel 


• 
Fast Propagation 
Times 
... 
25 ns Max 


• 
High-Impedance 
P-N-P Inputs 


• 
Receiver 
Hysteresis 
... 
550 
mV Typ 


• 
Bus-Terminating 
Resistors 
Provided 
on 
Driver 
Outputs 


• 
No loading 
of Bus When 
Device 
Is Powered 
Down 
(VCC 
- 
0) 


• 
Power-Up/Power-Down 
Protection 


(Glitch-Freel 


J OR W PACKAGE 


(TOP VIEW) 


TE 
1 
20 
VCC 


REN 
2 
19 
REN 


IFC 
3 
18 
IFC 


NDAC 
4 
17 
NDAC 


GPIB 
NRFD 
16 
NRFD 
I/O 
5 
TERMINAL 


PORTS 
DAV 
6 
15 
DAV 
I/O 
PORTS 


EOI 
7 
14 
EOI 


ATN 
8 
13 
ATN 


SRQ 
9 
12 
SRQ 


GND 
10 
11 
DC 


FK PACKAGE 


(TOP 
VIEW) 
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w w Uw 
~ cr: f->cr: 
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NRFD 
5 
17 
NDAC 


DAV 
6 
16 
NRFD 
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1011 
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0 0 U 0 Z 
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CHANNEL 
IDENTIFICATION 
TABLE 


description 


The 
SN55ALS 
161 
eight-channel 
general- 
purpose interface 
bus transceiver 
is a monolithic, 


high-speed, 
Advanced 
Low-Power 
Schottky 


process 
device 
designed 
to 
provide 
the 
bus- 
management 
and data-transfer 
signals between 


operating 
units 
of 
a 
single 
controller 


instrumentation 
system. 
When 
combined 
with 


the 
SN55ALS160 
octal 
bus 
transceiver, 
the 


SN55ALS 
161 
provides 
the 
complete 
16-wire 


interface 
for the 
IEEE 488 
bus. t 


The SN55ALS161 
features 
eight driver-receiver 


pairs connected 
in a front-to-back 
configuration 


to form 
input/output 
(I/O) ports 
at both the bus 


and terminal 
sides. The direction 
of data through 


these 
driver-receiver 
pairs is determined 
by the 
DC and TE enable 
signals. 


The driver outputs 
(GPIB I/O ports) feature 
active 


bus-terminating 
resistor 
circuits 
designed 
to 


provide 
a high 
impedance 
to 
the 
bus 
when 


VCC 
= O. The drivers 
are designed 
to handle loads up to 48-mA 
sink current. 
Each receiver 
features 
p-n-p 


transistor 
inputs 
for 
high 
input 
impedance 
and a hysteresis 
of 250 
mV 
minimum 
for 
increased 
noise 
immunity. 
All receivers 
have 3-state 
outputs 
to present 
a high impedance 
to the terminal 
when 
disabled. 


The SN55AlS161 
is characterized 
for operation 
from 
-55°C 
to 
125°C. 


NAME 
IDENTITY 
CLASS 


DC 
Direction 
Control 
Control 


TE 
Talk 
Enable 


ATN 
Attention 


SRQ 
Service 
Request 
Bus 


REN 
Remote 
Enable 


IFC 
Interface 
Clear 
Management 


EOI 
End or Identify 


DAV 
Data 
Valid 
Data 


NDAC 
Not Data Accepted 


Transfer 


NRFD 
Not 
Ready 
for 
Data 


t The transceivers 
are suitable 
for IEEE Standard 
488 applications 
to the extent 
of the operating 
conditions 
and characteristics 
specified 
in this data sheet. 
Certain 
limits 
contained 
in the IEEE specification 
are not met or cannot 
be tested 
over the entire 
military 
temperature 
range. 
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logic symbolt 


DC(11) 
EN1/G4 
TEll) 
EN2/GS 


>1 


ATN(13 


EDi14) 
C> 


SRO(12) 
C> 


REN(19) 
C> 


IFC(18) 
C> 


DAVI1S) 
C> 


NDAC(17) 
C> 


1 


NRFDI16J 
C> 


t This symbol 
is in accordance 
with 
ANSI/IEEE 
Std 91-1984 
and 
lEe Publicalion 
617-12. 


'V Designates 
3-5tate 
outputs. 


~ 
Designates 
passive-putlup 
outputs. 


(131 
181 ATN 
ATN 


1141 
171 


EOI 
EOI 


SRO 
(12) 
(9) 


SRO 


REN 
(191 
121 


REN 


IFC 
(18) 
131 


IFC 


(15) 
(6) 


DAV 
DAV 


(17) 
(41 NDAC 
NDAC 


(161 
(51 


NRFD 
NRFD 


CONTROLS 
BUS-MANAGEMENT 
CHANNELS 
DATA-TRANSFER 
CHANNELS 


DC 
TE 
ATNt 
ATNt 
SRQ 
REN 
IFC 
EOI 
DAV 
NDAC 
NRFD 


(Controlled 
by DCI 
(Controlled 
by TE) 


H 
H 
H 
-+- 
R 
T 
R 
R 
T 
R 
R 


H 
H 
L 


L 
L 
H 
R 
T 
R 
T 
T 
- 
R 
T 
T 
L 
L 
L 
T 


H 
L 
X 
R 
T 
R 
R 
R 
R 
T 
T 


L 
H 
X 
T 
R 
T 
T 
T 
T 
R 
R 


H = high level, 
L = low 
level, 
R = receive, 
T = transmit, 
X = irrelevant 


Direction 
of data transmission 
is from the terminal 
side to the bus side, and the direction 
of data 
reception 
is from 
the bus side to the 
terminal 
side. 
Data 
transfer 
is noninverting 
in both directions. 
t ATN 
is a normal 
transceiver 
channel 
that 
functions 
additionally 
as an internal 
direction 
control 
or talk enable 
for EOI whenever 
the DC 
and TE inputs are in the same state. When DC and TE are in opposite 
states, 
the ATN channel functions 
as an independent 
transceiver 
only. 
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OCTAL GENERAL·PURPOSE 
INTERFACE 
BUS TRANSCEIVER 


I 


L 
.J 


INPUT/OUTPUT 
PORT 
Circuit 
inside dashed 
lines 
IS on the driver 
outputs 
only. 


I 
I 
I 
I 
I 
I 
I 
I 
L 
...J 


INPUT/OUTPUT 


PORT 
Driver output ReQ ::::::30 n NOM 
Receiver output Req = 
110 n NOM 


Circuit inside dashed lines is on the driver 
outputs only. 


absolute maximum 
ratings over operating free-air temperature 
range (unless otherwise 
noted) 


Supply 
voltage, 
VCC 
(see Note 
1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
7 V 
Input 
voltage. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
5.5 
V 
Low-level 
driver 'output 
current. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
100 
mA 
Continuous 
total 
dissipation 
at (or below) 
25°C 
free-air 
temperature 
(see Note 
2). 
. . . . .. 
1375 
mW 
Operating 
free-air 
temperature 
range 
. . . . . . . . . . . . . . . . . . . . . . . 
- 55°C 
to 
125°C 
Storage 
temperature 
range 
- 65°C 
to 
150°C 
Case temperature 
for 60 seconds: 
FK package. 
. . . . . . . . . . . . . . . . . . . . . 
. 
260°C 
Lead temperature 
1,6 mm (1/16 
inch) from 
the case for 60 seconds. 
. . . . . . . . . . . . . . . . .. 
300°C 
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MIN 
NOM 
MAX 
UNIT 


Supply voltage, 
Vee 
4.75 
5 
5.25 
V 


TE and DC at TA = 
-55°C 
to 125°C 
2 


High-level input voltage, 
VIH 
Bus and terminal 
at T A = 25 ac or 125 ac 
2 
V 


Bus and terminal 
at T A = 
-55°C 
2.1 


TE and DC at TA = 
-55°C 
to 125°C 
0.8 


Low·level 
input 
voltage, 
VIL 
Bus and terminal 
at T A = 25°C 
or 
- 55 °C 
0.8 
V 


Bus and terminal 
at T A = 
125 ac 
0.7 


Bus ports with 
pullups 
active (Vec 
= 5 VI 
-5.2 
mA 
High-level 
output 
current. 
IOH 


Terminal 
ports 
-800 
~A 


Bus ports 
48 


Low-level 
output 
current, 
IOL 
mA 


Terminal 
ports 
16 


Operating 
free-air 
temperature. 
T A 
-55 
125 
°e 


electrical 
characteristics 
over recommended 
operating 
free-air temperature 
range (unless otherwise 
noted) 


PARAMETER 
TEST CONDITIONS 
MIN 
Typt 
MAX 
UNIT 


VIK 
Input 
clamp 
voltage 
Vec 
~ 4.75 
V, 
II ~ 
-18mA 
-0.8 
-1.5 
V 


Vee 
= 5 V, 
TA = 25°C 
0.4 
0.55 


Vhys 
Hysteresis 
(Vr + 
- 
VT-) 
8us 
Vee 
= 5 V, 
TA 
= 
125°C 
0.25 
V 


Vee 
= 5 V, 
TA ~ 
-55°C 
0.4 


Terminal 
Vce 
= 4.75 
V, 
10H ~ -800 
~A 
2.7 
3.5 


VOH* 
High-level 
output 
voltage 
Vee 
= 5 V, 
10H = 
-5.2 
mA 
2.5 
3.3 
V 


8us 
Vce 
~ 4.75 
V, 
10H = 
-5.2 
mA 
2.2 


Terminal 
Vee 
~ 4.75 
V, 
IOl=16mA 
0.3 
0.5 


VOL 
Low-level 
output 
voltage 
Vee 
- 
4.75 
V, 
10l 
- 
48 mA, 


0.35 
0.5 
V 


8us 
TA = 25°C 
or 125°C 


Vee 
~ 4.75 
V, 110 = 48 mA, TA = 
-55°C 
0.35 
0.55 


II 
Input current at 
Terminal 
Vee 
= 5.25 V, 
VI = 5.5 V 
0.2 
100 
~A 
maximum 
input voltage 


High-level 
Terminal 
IIH 
Vee 
= 5.25 V, 
VI = 2.7 V 
0.1 
20 
~A 
input 
current 
and 


Low-level 
control 
III 
Vee 
= 5.25 V, 
VI = 0.5 V 
-30 
-100 
~A 
input 
current 
inputs 


VI/Olbus) 
Vec 
= 5 V. 
Illbusl 
~ 0 
2.5 
3.0 
3.7 


Voltage 
at bus port 


Illbusl 
~ 


V 


Driver 
disabled 
-12 
mA 
-1.5 


Vllbusl 
~ 
-1.5 
V to 0.4 V -1.3 


Vilbusl 
= 0.4 V to 2.5 V 
0 
-3.2 


Power 
on 
Vee 
~ 5 V, 
2.5 
Vilbus) 
~ 2.5 V to 3.7 V 
mA 
II/Olbus) 
Current 
into bus port 
Driver 
disabled 
-3.2 


Vllbusl 
= 3.7 V to 5 V 
0 
2.5 


VII bus) = 5 V to 5.5 V 
0.7 
2.5 


Power 
off 
Vec 
= 0 
Vilbusl 
= 0 to 2.5 V 
40 
~A 


Short-circuit 
Terminal 
-15 
-35 
-75 


10S* 
Vec 
~ 5.25 V 
mA 
output 
current 
Bus 
-25 
-50 
-125 


Ice 
Supply 
current 
Vee 
= 5.25 V, 
No load, TE and DC low 
55 
90 
mA 


ei/olbus) 
Bus-port 
capacitance 
Vee 
= 5 V to 0, 


30 
pF 
VI/O 
~ 0 to 2 V, 
f = 
1 MHz 


t All typical 
values are at Vee 
= 
5 V, TA ~ 25°C. 
* VOH and 10S apply for three-state 
outputs 
only. 
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OCTAL GENERAL·PURPOSE INTERFACE BUS TRANSCEIVER 


FROM 
TO 
TAt 
TYP* 
PARAMETER 
TEST CONDITIONS 
MIN 
MAX 
UNIT 


(lNPUTI 
(OUTPUT) 


Propagation 
delay 
time, 
Bus 
25°C 
10 
17 
tPLH 
low- 
to high-level 
output 
(Except 
Full range 
20 


Terminal 
See Figure 
1 
ns 
Propagation 
delay 
time, 
SRQ, NDAC, 
25°C 
10 
14 
tpHL 
high- to low-level 
output 
and NRFDI 
Full range 
16 


Propagation 
delay time 
25°C 
25 
tpLH 
Bus 
low- to high-level 
output 
Full range 
30 


Terminal 
NRFD, SRQ, 
See Figure 
2 
ns 
Propagation 
delay 
time, 
25°C 
10 
14 
tpHL 
NDAC 
high- to low-level 
output 
Full range 
16 


Propagation 
delay 
time, 
25°C 
10 
15 
tpLH 
low- 
to high-level 
output 
Full range 
18 


Bus 
Terminal 
See Figure 
2 
ns 
Propagation 
delay 
time, 
25°C 
10 
15 
tpHL 
high- to low-level 
output 
Full range 
18 


Output 
enable 
time 
25°C 
20 
30 
tpZH 
to high level 
Full range 
41 


Output 
disable 
time 
Bus 
25°C 
8 
14 
tpHZ 
from 
high level 
TE 
(ATN, 
REN, 
Full range 
16 


Output 
enable 
time 
or DC 
IFC, and 
See Figure 
3 
ns 
25°C 
16 
28 
tpZL 
to low level 
DAV) 
Full range 
34 


Output 
disable 
time 
25°C 
10 
19 
tpLZ 
from 
low 
level 
Full range 
24 


Output 
enable 
time 
25°C 
24 
30 
tpZH 
to high level 
Full range 
48 


Output 
disable 
time 
25°C 
13 
19 
tpHZ 
from 
high level 
TE 
Bus 
Full range 
25 


Output 
enable 
time 
or DC 
(EOI) 
See Figure 
3 
25°C 
21 
35 
ns 


tPZL 
to low level 
Full range 
43 


Output 
disable 
time 
25°C 
13 
20 
tpLZ 
from 
low 
level 
Full range 
27 


Output 
enable 
time 
25°C 
24 
36 
tPZH 
to high level 
Full range 
50 


Output 
disable 
time 
25°C 
12 
20 
tpHZ 
from 
high level 
TE 
Full range 
33 


Output 
enable 
time 


Terminal 
See Figure 4 
ns 
or DC 
25°C 
20 
34 
tPZL 
to low level 
Full range 
41 


Output 
disable 
time 
25°C 
13 
24 
tpLZ 
from 
Jaw level 
Full range 
35 


tFull 
range 
is - 55°C 
to 125°C. 
tAli 
typical 
values 
are at VCC = 5 V. 
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FROM (BUS) 
OUTPUT UNDER 
TEST POINT 


TEST 


FROM (TERMINAL) 
OUTPUT UNDER 
TEST 


CL - 
50 pF 
500 n 
l'(5•• Not. AI 
._ 


LOAD CIRCUIT 


CL - 
50 pF 
500 n 
l' (5•• 
Note A) 
'=' 


LOAO CIRCUIT 


TERMINAL 
INPUT 
1.5 V 


I 
(5•• Note III 


tPLH~ 


BUS 
2.2 V 


OUTPUT 


-----3V 


1.5V 
BUS 
1, 


INPUT --Ii 
1.5(: •• Note B) 


tPLH--j4+! 
I 


FIGURE 1. TERMINAL- TO-BUS 
PROPAGATION DELAY TIMES 
FIGURE 2. 
BUS-TO-TERMINAL 
PROPAGATION DELAY TIMES 


NOTES: 
A. 
CL includes 
probe 
and jig capacitance. 
B. 
The input pulse is supplied 
by a generator 
having 
the following 
characteristics: 
PRR .:s;1 MHz, 
50% 
duty 
cycle, 
tr .:s6 ns, 


tf ,,;6 ns. Zo ~ 50 n. 
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OCTAL GENERAL·PURPOSE INTERFACE BUS TRANSCEIVER 


FROM (BUS) 
OUTPUT UNOER 
TEST 


CL - 
50 pF 
J(See Not. AI 


--, r------- \ 
r - - -- '3V 
CONTROL 
'Il1.5V 
V1.5·V 
INPUT 
'i' 
IS•• Not. BI 
~ 
__J 
~----_-_JI~ 
-OV 
tPZH.-l 
14- 
tPHZ-..l 
t-- 


BUS 
I 
I 
OUTPUT 
I 
1 
S10PEN 
I 
2 V 
tpz L----l4--+l 


1 
\1.0 V 


1 
I 
OV 
tPLZ~ 


~~3.5V 


0.5 V 
- 
- 
- 
VOL 


BUS 
OUTPUT 
Sl CLOSEO 


FIGURE 3. 
BUS ENABLE AND 
DISABLE TIMES 


FROM (TERMINAL) 
OUTPUT 
UNOER TEST 


CL - 
50 pF 
J IS•• Not. AI 


--, 
r--------"\ 
r----- 
3V 


CONTROL 
V1.5V 
~1.5V 


INPUT 
j\ 
IS•• Not. B) 
Ii' 
__J I ,- 
J 1'- 
ov 


tPZH-l 
~ 
tpHZ--.j 
r-- 


TERMINAL 
I 
I 
------VOH 
OUTPUT 
I 
I 
90% 


S10PEN 
I 
i 


tPZL~ 
t-- 
tPLZ~ 


TERMINAL 
1 
OUTPUT 
1.0 V 


Sl CLOSEO 
0.7 V 
--- 
-- 
VOL 


VOLTAGE 
WAVEFORMS 


FIGURE 4. 
TERMINAL 
ENABLE 


AND DISABLE TIMES 


NOTES: 
A. CL includes probe and jig capacitance. 


B. The input pulse is supplied by a generator 
having the following 
characteristics: 
PRR :::; 1 MHz. 50% duty cycle. tr s: 6 ns, 


If s 6 ns, Zo = 50 II. 
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4.0 


> 
3.5 
I•. 
0>~ 
3.0 


'0>; 
2.5 
Q.; 
0 
2.0 
0; 
>•. 
1.5 
..J 
.t 


0>£ 
1.0 
I:I:0 
0.5 
> 


TERMINAL 
LOW-LEVEL 
OUTPUT 
VOLTAGE 


vs 


LOW-LEVEL 
OUTPUT 
CURRENT 


0.6 
VCC = 5 V 


> 
TA = 25°C 


1 
0.5 
•. 
~ 
'0 
> 
0.4 
~ 
::l 
P: 
::l0 
0.3 
0; 
>" 
..J 
~ 
0 
..J 
I..J 
0 
0.1 
> 


0 


0 
10 
20 
30 
40 
50 
60 
IOL -Low-Level 
Output Current-mA 


FIGURE 6 


VCC - 
5 V 
TA = 25°C 
...•...• 


'\. 


'\ 
'\ 


"\ 
'\. 


'" '\I\. 
o 
o 
-5 
-10 
-15 
-20 
-25 
-30 
-35 
-40 


IOH-High·Level 
Output Current-mA 


4.0 


3.5 


> 
3.0 


I"~ 
2.5 


'0> 
2.0 
; 
P: 
::l 
1.5 
0 


I0> 
1.0 


0.5 


VCC = 5 V 
No load 
TA = 25°C 


VT_ 
VT+ 


oo 
0.2 
0.4 
0.6 0.8 
1.0 1.2 
1.4 1.6 
1.8 2.0 
VI-Input 
Voltage-V 


FIGURE 7 


TEXAS 
-I./} 
INSTRUMENTS 


SN55ALS161 
OCTAL GENERAL·PURPOSE 
INTERFACE 
BUS TRANSCEIVER 


BUS-LOW LEVEL OUTPUT VOLTAGE 
vs 
LOW-LEVEL OUTPUT CURRENT 


>I 
0.5 
8, 
:l 
(;> 
0.4 
•.. 
::JEo 


::Jo 
0.3 
-.; 
> 
'" 
...J 
~ 
0.2 
o 
...J 
I...Jo 
0.1 
> 


o o 
10 
20 
30 
40 
50 
60 
70 
80 
90 100 
IOL - 
Low-Level Output Current-mA 


2 


~ 
E 
0 


Ii: 
-1 
~~ 
-2 
u 
:; 
<Xl 
-3 
I 


::J 
-4 
~g 
-5 


-6 


"<" '-. 


,'-.1 


VCC = 5 V 
TA = 25°C 
~'- 
-- 
,-' 
/ 
~ 


",-1\ 
V 
,/ 
~ 


IV 
' ," 
I' ,'S: 
~"'~ 
,. 


THE UNSHADED 
AREA CONFORMS TO 


I 
PARAGRAPH 3.5.3 OF 
IEEE STANDARD 488-1978 


oo 
-10 
-20 
- 30 
-40 
-50 
-60 


IOH-High-Level 
Output Current-mA 


BUS OUTPUT VOLTAGE 


vs 


TERMINAL 
INPUT VOLTAGE 


4 


VCC = 5 V 
No load 
TA=25°C 


-7 
-2 
-1 
0 
1 
2 
3 
4 
5 
6 


VI/O(bus)-Bus 
Voltage-V 


FIGURE 11 


o 
0.9 
1.0 
1.1 
1.2 
1.3 
1.4 
1.5 
1.6 
1.7 
VI-Input 
Voltage-V 
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• 
Meets 
EIA Standard 
RS-422-A 


• 
High-Speed, 
Low-Power 
ALS Design 


• 
3-State 
TTL Compatible 


• 
Single 
5-V Supply 
Operation 


• 
High Output 
Impedance 
in Power-Off 


Condition 


• 
Complementary 
Output 
Enable Inputs 


• 
Improved 
Replacement 
for the AM26LS31 


description 


These 
quadruple 
complementary-output 
line 
drivers 
are designed 
for data transmission 
over 
twisted-pair 
or parallel-wire 
transmission 
lines. 


They 
meet 
the 
requirements 
of 
EIA Standard 
RS-422-A 
and are compatible 
with 
3-state 
TTL 


circuits. 
Advanced 
Low-Power 
Schottky 
technology 
provides 
high 
speed 
without 
the 
usual power 
penalties. 
Standby 
supply 
current 
is 
typically 
only 
26 
mA, 
while 
typical 
propagation 
delay time 
is less than 
10 ns. 


High-impedance 
inputs 
maintain 
input 
currents 
low, 
less than 1 p.A for a high level and less than 
100 p.A for a low level. Complementary 
control 


inputs, 
G and G. 
allow 
these 
devices 
to 
be 
enabled 
at either 
a high input 
level or low input 
level. The SN75ALS 
192 is capable of data rates 
in excess 
of 
20 
megabits 
per second 
and 
is 
designed 
to 
operate 
with 
the 
SN75ALS193 


quadruple 
line receiver. The SN55ALS192 
is also 
capable 
of data rates in excess 
of 20 megabits 
per second 
and designed 
to 
operate 
with 
the 
SN55ALS193; 
however, 
it may be limited 
to a 
lower 
bit 
rate 
based 
on 
the 
temperature. 
Reference 
should 
be made 
to the 
Dissipation 
Rating 
Table 
and Figure 
15. 


The SN55ALS192 
is characterized 
for operation 
over 
the 
full 
military 
temperature 
range 
of 
- 55°C 
to 
125°C. 
The 
SN75ALS192 
is 
characterized 
for operation 
from 
O°C to 70°C. 


SN55ALS192. 
SN75ALS192 


QUADRUPLE DIFFERENTIAL LINE DRIVERS 


SN55AlS192 
... 
J PACKAGE 


SN75AlS192 
... 
D. J. OR N PACKAGE 


ITOP 
VIEW) 


1A 
1 U16 
VCC 
1Y 
2 
15 
4A 
1Z 
3 
14 
4Y 
ENABLE G 
4 
13 
4Z 


2Z 
5 
12 
ENABLE G 


2Y 
6 
11 
3Z 
2A 
7 
10 
3Y 
GND 
8 
9 
3A 


SN55AS1192 
... 
FK PACKAGE 


(TOP 
VIEW) 


u 
>- « u U« 
z 
><t 


2019 
1Z 
4 
18 
4Y 
ENABLE G 
5 
17 
4Z 
NC 
6 
16 
NC 
2Z 
15 
ENABLE G 
2Y 
8 
14 
3Z 


g 
1011 
12 13 


«ou«>- 
NZZMM 
(:J 


INPUT 
ENABLES 
OUTPUTS 


A 
G 
G 
y 
Z 


H 
H 
X 
H 
l 


l 
H 
X 
l 
H 


H 
X 
l 
H 
l 


l 
X 
l 
l 
H 


X 
l 
H 
Z 
Z 


H = high level. 
L = low level, 


Z ~ high impedance 
loffl. 


X = irrelevant 


PROOUCTION 
OATA 
documents 
contlin 
information 
current 
as 
of 
publication 
date. 
:fod~:~~:onlf::~ut:::::ifi:::~~~~g8r 
~~~::~~~ 
Production 
processing 
does 
not 
necBssariry 


include 
testing 
of all plrameters. 
TEXAS '1!1 
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QUADRUPLE 
DIFFERENTIAL 
LINE DRIVERS 


logic symbolt 


>:1 


G 
EN 


G 


C> 
121 
lA 
111 
'Q 
lY 


'Q 
131 
lZ 


161 2Y 
171 
2A 
151 
2Z 
1101 
3Y 
3A 
191 
1111 
3Z 
1141 
4Y 
1151 
4A 
1131 
4Z 


tThis 
symbol 
is in accordance 
with 
ANSI/IEEE 
Std 
91- 1984 
and 
lEe 
Publication 
617-12. 
Pin numbers 
shown 
are for D, J. and N packages. 


G \41 


G 1121 


TEXAS '1!1 
INSTRUMENTS 


SN55AlS192. 
SN75AlS192 


QUADRUPLE 
DIFFERENTIAL 
LINE DRIVERS 


SN55ALS192 
SN75ALS192 
UNIT 


Supply 
voltage, 
VCC (see Note 
11 
7 
7 
V 


Input 
voltage, 
VI 
7 
7 
V 


Output 
off-state 
voltage 
6 
6 
V 


D package 
950 


Continuous 
total 
dissipation 
at (or below) 
FK package 
1375 


mW 
25°C 
free-air 
temperature 
(see Note 2) 
J package 
1375 
1025 


N package 
1150 


Operating 
free-air 
temperature 
range 
- 55 to 125 
o to 70 
°C 


Storage 
temperature 
range 
-65 
to 150 
-65 
to 150 
°C 


Case temperature 
for 60 
seconds 
I FK package 
260 


°C 


Lead temperature 
1,6 
mm (1/16 
inch) from 
case for 60 
seconds 
I J package 
300 
300 


Lead temperature 
1,6 
rnm (, /16 
inch) from 
case for 10 seconds 
I D or N package 
260 
°C 


NOTES: 
1. 
All vOltage 
values 
except 
differential 
output 
voltage 
VOD 
are with 
respect 
to network 
ground 
terminal. 


2. 
For operation 
above 
25°C 
free-air 
temperature. 
refer to the Dissipation 
Rating Table. 
In the J package, 
SN55ALS192 
chips 
are either 
alloy or silver glass mounted 
and SN75ALS192 
chips are glass mounted. 


PACKAGE 
TA 
'" 25°C 
DERATING 
FACTOR 
TA 
- 
70°C 
TA 
- 
125°C 


POWER RATING 
ABOVE 
TA 
- 
25°C 
POWER RATING 
POWER RATING 


D 
950 
mW 
7.6 mW/oC 
608 
mW 


FK or J (SN55ALS912) 
1375 
mW 
11.0 
mW/oC 
880 
mW 
275 
mW 


J (SN75ALS192) 
1025 
mW 
8.2 
mW/oC 
656 
mW 


N 
1150 
mW 
9.2 
mW/oC 
736 
mW 


SN55ALS192 
SN75ALS192 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply 
voltage, 
VCC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


High level input 
voltage, 
VIH 
2 
2 
V 


Low-level 
input 
voltage, 
VIL 
0.8 
0.8 
V 


High-level 
output 
current, 
IOH 
-20 
-20 
mA 


Low-level 
output 
current. 
IOL 
20 
20 
mA 


Operating 
free-air 
temperature, 
T A 
-55 
125 
0 
70 
°c 


TEXAS '1!1 
INSTRUMENTS 


SN55ALS 
192. 
SN75ALS 192 


QUADRUPLE 
DIFFERENTIAL 
LINE DRIVERS 


electrical 
characteristics 
over recommended 
operating 
free-air temperature 
range (unless otherwise 


noted) 


TEST CONDITIONS' 
SN55ALS192 
SN75ALS192 
PARAMETER 


TYP* 
TYP* 


UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
Input clamp 
voltage 
Vee ~ MIN. 
II ~ 
-18 
mA 
- 1.5 
- 1.5 
V 


VOH 
High-level 
output 
voltage 
Vee 
= MIN. 
10H = 
-20 
mA 
2.4 
2.5 
V 


VOL 
Low-level 
output 
voltage 
Vee 
= MIN. 
10L = 20 mA 
0.5 
0.5 
V 


Vo 
Output voltage 
Vee ~ MAX, 
10 ~ 0 
0 
6 
0 
6 
V 
IVODll 
Differential 
output 
voltage 
Vee 
= MIN, 
10 = 0 
1.5 
6 
1.5 
6 
V 


IVOD21 
Differential 
output 
voltagEl 
RL ~ 
100 O. 
See Figure 
1 
y, VOOl 
Y, VOOl 


2 
2 
V 


alVODI 
Change 
in magnitude 
of 
±0.2 
±0.2 
V 
differential 
output 
voltage § 


Voe 
Common-mode 
output 
voltage 1 RL = 
1000, 
See Figure 
1 
±3 
±3 
V 


alvoel 
Change 
in magnitude 
of 


±0.2 
±0.2 
V 
common-mode 
output voltage § 


Vo 
=6V 
100 
100 
10 
Output 
current 
with 
power 
off 
Vee 
~ 0 
Vo ~ -0.25 
V 
-100 
-100 
~A 


Off·state 
(high-impedance 
Vo 
= 0.5 
V· 
-20 
-20 
10Z 
Vee ~ MAX 
~A 
state) output current 
Vo 
= 2.5 V 
20 
20 


II 
Input current 
at maximum 
Vee 
= MAX, 
VI ~ 7 V 
0.1 
0.1 
mA 


input voltage 


IIH 
High-level 
input 
current 
Vee ~ MAX, 
VI = 
2.7 V 
20 
20 
~A 


IlL 
Low-level 
input 
current 
Vee 
= MAX, 
VI = 0.4 V 
-0.2 
-0.2 
mA 


105 
Short-circuit 
output 
current# 
Vee ~ MAX 
-30 
- 150 
-30 
- 150 
mA 


Ice 
Supply current 
(all drivers) 
Vee ~ MAX, 
All outputs 
disabled 
26 
45 
26 
45 
mA 


tFor 
conditions 
shown 
as MIN or MAX. 
use the appropriate 
value specified 
under Recommended 
Operating 
Conditions. 
*AII typical 
values are at Vee 
= 5 V and TA 
= 25 DC. 
§.a.jVool 
and .a.IVocl 
are the changes 
in magnitude 
of VOD and VOC. respectively. 
that 
occur 
when the input 
is changed 
from 
a high 
level to a low 
level. 


'In 
EIA Standard RS-422A, 
VOC. which is the average of the two output voltages with respect to ground, is called output offset voltage, VOS. 
#Not 
more than one output 
should 
be shorted 
at a time, 
and duration 
of the short-circuit 
should 
not exceed one second. 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


tPLH 
Propagation 
delay time, 
low-to-high-Ievel 
output 
6 
13 
ns 


tpHL 
Propagation 
delay time, 
high-to-Iow-Ievel 
output 
9 
14 
ns 


Output-to-output 
skew 
eL = 30 pF. 
51 and 52 open 


3 
6 
ns 


tpZH 
Output 
enable time to high level 
RL ~ 
750 
11 
15 
ns 


tpZL 
Output 
enable time to low 
level 
RL ~ 
1800 
16 
20 
ns 


tpHZ 
Output 
disable time 
from 
high level 


eL = 
8 
15 
ns 


Output 
disable time 
from 
low 
level 


10 pF, 
51 and 52 'closed 


tpLZ 
18 
20 
ns 


TEXAS 
~ 
INSTRUMENTS 


SN55ALS192, 
SN75ALS192 


QUADRUPLE 
DIFFERENTIAL 
LINE DRIVERS 


INPUT ':..-i1.3 V 
\1:;;; - - 3 V 
I 
I-·----ov 


ISee Nole AI 
~IPLHI 
~ 
~ 
I 
1" - 
- 
VOH 
OUTPUT 
V 
: 
I 
1.5 V 


I 
I 
I 
VOL 
I Skew+! 
It- 
I 
Skew4+-+! 


IpH L -jO----+j 
I<-lp 
LH-.J 


OUTPUT 
Z 
\1.5 V 
I 
VOH 


~._----~.- 
-VOL 


ENABLEG---",.r-- 
- 
- 
- 
- 
- 
- 
__ 
3V 


/"\'.5 
V 
(SeeNote B) 
1.5 v"L 


ENABLE G----'I--------- 
~~-------OV 
Io----tPZL ----+I 
IPLZ~ 
I 
I 
I 
I S1 and 


I 
S1 closed. 
t- - -~ 
4.5 V 
I 
I S2 closed 


'.5V 
I 
¥ __f 
~1.5V 
I S20pen 
I 
I 
T -.---VOL 


\+-- 
tpZH----., 
IpH ZJ.:.---., 
0.5 V 


S1 open. C 
;~·tV 
- 
- 
- 
VOH 


S2 closed 7':" ~~0 V 
"~;and 
~ ,.5 V 


52 closed 


VccJ 


18011 


S1 


NOTES: 
A. 
When measuring 
propagation 
delay times 
and skew. 
switches 
S1 and 52 are open. 


B. 
Each enable is tested 
separately. 


C. 
Waveform 
1 is for an output 
with internal conditions 
such that the output 
is low except when disabled by the output 
control. 


Waveform 
2 is for an output 
with internal conditions 
such that the output 
is high except when disabled by the output 
control. 


O. 
CL includes 
probe and jig capacitance. 


E. 
All input pulses are supplied 
by generators 
having the following 
characteristics: 
PRR .:s;1 MHz, Zo = 500, 
tr.:s; 15 ns, and 
tf 
.:s; 6 ns. 


TEXAS 
~ 
INSTRUMENTS 


SN55ALS192. 
SN75ALS192 
QUADRUPLE 
DIFFERENTIAL 
LINE DRIVERS 


5.0 


4.5 


4.0 


> 3.5 
I•. 
en 
:!! 
3.0 
"0> 
2.5 
.. 
:l 
S- 


2.0 
:l0 
I 
1.5 
0> 


1.0 


0.5 


No Load 


-Outputs 
Enabled 


I 
TA - 25°C 


VCC 
5.5V- 
, 


VfC 5Y- 


VCC 
4.5V_ 


VCC = 5.5 V 


I 


VCC - 5 V 


I 


VCC = 4.5 V 


VI = 2V 
RL = 470 n to Ground 
See Note 
3 


TA = 25°C 
, 


> 
3.0 


I•. 
~ 
2.5 


"0> 
:; 
2.0 
s- 
9 1.5 
o 
> 
1.0 


y OUTPUT 
VOLTAGE 


vs 
DATA 
INPUT 
VOLTAGE 


VCC - 
5 V 
Outputs 
Enabled 


No Load 


TA 
- 
125°C 
~ 


VTA, 
- 
25°~ 


TA 
- 
70°C 
/TA, 
- 
DoC 


, 


~ 
VTA 
- 
-55°C 


>I 3.5 
Cl> 
Cl 
~ 3.0 
"0 
:: 
2.5 
:l 
Co 
:; 2.0 
o 
61.5 
> 
1.0 


VCC - 
5 V 
VI - 
2 V 
RL - 
470 n to Ground 


See 
N~te 
3 


TA 
- 
12~oC 


"llI 


TA 
- 
25°C 


TA 
- 
170°C 
/ 
TA 
- 
OoC 


"- 
!t' /.TA 
- 
-55°C 
)j 
~ ,{ 


> 4.0 


~ 3.5 
Cl 
co 
-E 3.0 
> 
:; 2.5 
Co 
8 2.0 
I 
~ 
1.5 


1.0 


0.5 


o 
o 


TEXAS '1!1 
INSTRUMENTS 


SN55ALS192. 
SN75ALS192 


QUADRUPLE 
DIFFERENTIAL 
LINE DRIVERS 


6 


5 


>I 
4 
CD 
0>:s 
'0>:; 
3 


Q.:; 
0 
i 
2 
0 
> 


Vcc = 5.5 V 
RL = ~70 n t~ VCC 
VCC = 5 V 
See Note 3 
TA = 25°C 
- 


VCC = 4.5 V 


HIGH-LEVEL 
OUTPUT 
VOLTAGE 
vs 
FREE-AIR TEMPERATURE 


5.0 


~ 4.5 


CD 
• 


~4.0 
'0> 3.5 


Vcc 
= 5 V 


IOH - 
-20 
mA 
See Note 3 


~ 
::le 3.0 
::lo 
Qi 2.5 
> 
CD-7 2.0 
.J:; 
Cl:f 1.5 
I51.0 
> 
0.5 


o 
-75 
-50 
-25 
0 
25 
50 
75 
100 
125 
TA - Free-Air Temperature - °C 


6 


5 


> 
I 
" 
4 
Cl:s 
'0>~ 
3 
::le 
::l0 
I 
2 
0 
> 


Vcc 
= 5 V 
RL - 
470 {) 


to VCC 


See NTe 
4 


/TA 
- 
125°C 
/ 
TA = 70°C 
/TA 
= 25°C- 


/ 
~ 


/TA 
= ooC 
/ ./ 
/TA 
= 
-55°C 
w' .-' 


SeeNote 3 


> 
4.5 
TA = 25°C 


I 
CD 
~ 
4.0 


~ 
3.5 
~e 3.0 
::lo 
2.5 


Qi>j 
2.0 


.i: 
; 
1.5 


I 
:I: 1.0 
o 
> 
0.5 


o 


o 
-20 
-40 
-60 
-80 
-100 


IOH-High-Level 
Output Current-mA 


Vcc 
= 5.5 V 
I 
I 
I 


VCC = 5 V 


I 
I 


VCC = 4.5 V 


NOTES: 
3. 
The A input is connected to VCC during the testing of the Y outputs and to ground during the testing of the Z outputs. 


4. 
The A input is connected to ground during the testing of the Y outputs and to VCC during the testing of the Z outputs. 


TEXAS '1!1 
INSTRUMENTS 


SN55ALS192. 
SN75ALS192 
QUADRUPLE 
DIFFERENTIAL 
LINE DRIVERS 


VCC - 
5 V 


IOL - 
20 mA 


See Note 4 


I--- -r----- 
...•.• 


LOW-LEVEL OUTPUT VOLTAGE 
vs 


OUTPUT CURRENT 


1.0 
See Note 4 
> 0.9 
TA = 25°C 
I 
~ 
0.8 


~ 
0.7 
~ 
e- 0.6 
"0 0.5 
••>•. 0.4 
...J 
~ 
0 0.3 
...J 
I 
<30.2 
> 
0.1 


0 
0 
10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
'OL-Low·Level 
Output Current-mA 


FIGURE 12 


SUPPLY CURRENT 
vs 


SUPPLY VOLTAGE 


40 


35 


<! 
30 
E.!. 


c: 
25 
~:;u 
20 
> 
C. 
Q. 
" 
15 
'"IU 
;.? 
10 


5 


A In1putsdpen ~r Gro~nded 
/ 
Outputs Disabled 
/ 
No Load 
TA = 25°C 
/ 
!, 
/ 
/ 
/ 
// 
/ 


> 
I., 
~ 0.4 
o> 
S~ 0.3 
"o 
a; 
> 
~ 
0.2 
~ 
o... 
I 
<50.1 
> 


o 
- 75 
- 50 
- 25 
0 
25 
50 
75 
100 
125 


TA - Free-Air Temperature- 
°c 


80 


70 


<! 
60 
E.!. 


c: 
50 
~"u 
40 
> 
C. 
Q. 
" 
30 
'1u 
;.? 
20 


10 


Outputs En'abled 
No Load 
TA = 25°C 


INPUTS GROUNDED 


INPUTS OPEN 


.h ~ 


~ 


:;;-- 
~ 


...--- 
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VCC ~'~'v 


- 
- 


Input= 
0 to 3V 


Duty 
Cycle = 50% 
- 
1 


CL = 30 pF to All Outputs 


I-- 
- 
- 


I-- 
- 
- 
- 


c-- 
- 
L 
- 
I-- 
- 


I-- 
- 
--,--- 


- 


<l: 
E,!. 40 
c: 
~ 
::>c;. 30 
a. 
c. 
::> 
'I' 20 
uu 


I-Frequency-Hz 


FIGURE 
15 


TEXAS "!1 
INSTRUMENTS 


• 
Meets 
EIA Standard 
RS-422-A 


• 
High-Speed 
ALS Design 


• 
3-State 
TTL-Compatible 


• 
Single 
5-V Supply 
Operation 


• 
High Output 
Impedance 
in Power-Off 
Condition 


• 
Two 
Pairs of Drivers 
Independently 
Enabled 


• 
Designed 
as a Replacement 
for the MC3487 
with 
Improvements: 
ICC 50% 
Lower. 
Switching 
Speed 30% 
Faster. 
Full- 


Temperature-Range 
Version 


description 


These 
quadruple 
complementary-output 
line 
drivers 
are designed 
for data transmission 
over 
twisted-pair 
or parallel-wire 
transmission 
lines. 
They 
meet 
the 
requirements 
of 
EIA Standard 


RS-422-A 
and are compatible 
with 
3-state 
TTL 
circuits. 
Advanced 
Low-Power 
Schottky 
technology 
provides 
high 
speed 
without 
the 


usual power 
penalty. 
Standby 
supply 
current 
is 
typically 
only 26 mA. while typical 
propagation 
delay time is less than 
10 ns and enable/disable 
times 
are typically 
less than 
16 ns. 


High-impedance 
inputs 
keep input currents 
low. 
less than 
1 !LA for 
a high 
level 
and less than 
100 !LA for a low 
level. 
The driver 
circuits 
can 
be 
enabled 
in 
pairs 
by 
separate 
active-high 


enable 
inputs. 
The 
SN55ALS194 
and 


SN75ALS194 
are capable of data rates in excess 
of 10 megabits 
per second 
and are designed 
to 
operate 
with 
the 
SN55ALS195 
and 
SN75ALS 
195 
quadruple 
line receivers. 


The SN55ALS194 
is characterized 
for operation 


from 
- 55 °e 
to 
125°e. 
The SN75ALS 
194 
is 
characterized 
for operation 
from 
ooe 
to 70oe. 


SN55ALS194, 
SN75ALS194 


QUADRUPLE DIFFERENTIAL LINE' DRIVERS 


WITH 3-STATE OUTPUTS 
02917. 
OCTOBER 19B5-REVISED 
OCTOBER 19BB 


SN55ALS194 
... 
J PACKAGE 


SN75ALS194 
... 
D. J. OR N PACKAGE 


(TOP 
VIEW) 


1 U16 


2 
1S 


3 
14 


4 
13 


S 
12 


6 
11 


10 
9 


1A 
1Y 
12 
1,2EN 
22 
2Y 
2A 
GNO 


Vcc 
4A 


4Y 
42 
3,4EN 
32 
3Y 
3A 


SN55ALS194 
.. 
, FK PACKAGE 


(TOP 
VIEW) 


U 
>- <l: U 
U<l: 
~~Z><t 


3 
2 
1 20 19 


4 
1a[ 


S 
17[ 


6 
16[ 


7 
15[ 


a 
14( 


9 
1011 
12 13 


12 
1,2EN 


NC 
22 
2Y 


4Y 
4Z 
NC 
3,4EN 


3Z 


<l:OU<l:>- 
NZZMM 
(:J 


OUTPUT 
OUTPUTS 


INPUT 
ENABLE 
y 
Z 


H 
H 
H 
L 


L 
H 
L 
H 


X 
L 
High-Impedance 
High-Impedance 


PRODUCTION 
DATA documents 
cont,in 
information 
current 
IS of publication 
dlte. Products 
conform 
to 


specifintions 
per the terms of Texas Instruments 
~:~~:~~i~·t::I~~~ 
~::i:~ti:; 
:IIO::~:~:t::s~S 
not 


TEXAS -I.!} 
INSTRUMENTS 


SN55ALS194, 
SN75ALS194 


QUADRUPLE DlFFERENl'IAL LINE DRIVERS 
WITH 3·STATE OUTPUTS 


lThis 
symbol is in accordance 
with 
ANSI/IEEE Std 91-1984 
and 
IEC Publication 
617-12. 


Pin numbers shown 
are for 0, J, and N packages. 


EQUIVALENT 
OF EACH 


DATA 
IA) INPUT 


(21 
lY 


(31 
lZ 


(6) 


2Y 


(5) 
2Z 


1101 3Y 


(111 
3Z 


114) 4Y 


(131 


4Z 


TEXAS -I!} 
INSTRUMENTS 


SN55AlS194. 
SN75AlS194 


QUADRUPLE DIFFERENTIAL LINE DRIVERS 


WITH 3·STATE OUTPUTS 


absolute maximum 
ratings over operating free-air temperature 
range (unless otherwise 
noted) 


Supply 
voltage. 
VCC 
(see Note 
1) . 
Input 
voltage. 
VI 


Continuous 
total 
dissipation 
. 
Operating 
free-air 
temperature 
range: 
SN55ALS194 
. 


SN75ALS194 
. 


7V 
. . . .. 
. . .. 
. . . . . 
. 
5.5 
V 


See Dissipation 
Rating 
Table 
-55°C 
to 
125°C 


. 
O°C 
to 70°C 


-65°C 
to 
150°C 
260°C 


D or N package 
260°C 


J package 
300°C 


Storage 
temperature 
range 
. 
. 
Case temperature 
for 60 seconds: 
FK package 
. 
Lead temperature 
1.6 mm (1/16 
inch) from 
case for 
10 seconds: 
Lead temperature 
1.6 mm 
(1/16 
inch) 
from 
case for 
60 seconds: 


PACKAGE 


TA"; 
25°C 
DERATING 
FACTOR 
TA 
- 
70°C 
TA 
- 
125°C 


POWER 
RATING 
ABOVE 
TA 
- 
25°C 
POWER 
RATING 
POWER 
RATING 


D 
950 
mW 
7.6 mW/oC 
608 
mW 
N/A 


FK 
1375 
mW 
11.0 
mW/oC 
880 
mW 
275 
mW 


J (SN55ALS194) 
1375 
mW 
11.0 
mW/oC 
880 
mW 
275 
mW 


J (SN75ALS194) 
1025 
mW 
8.2 mW/oC 
656 
mW 
N/A 


N 
1150mW 
9.2 
mW/oC 
736 
mW 
N/A 


SN55ALS194 
SN75ALS194 


MIN 
NOM 


UNIT 


MAX 
MIN 
NOM 
MAX 


Supply 
voltage. 
VCC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


I All inputs. 
TA 
~ 25°C 
2 
2 


High4level 
input 
voltage, 
V1H 
I A inputs. 
TA ~ 
Full range 
2 
2 
V 


I EN inputs. 
TA = Full range 
2.1 
2 


Low-level 
input voltage, 
VIL 
0.8 
0.8 
V 


High·level 
output 
current. 
IOH 
-20 
-20 
mA 


Low-level 
output 
current. 
IOL 
I TA = 25°C 
48 
48 


I TA 
- 
Full range 
mA 
20 
48 


Operating 
free-air 
temperature. 
T A 
-55 
125 
0 
70 
°c 


TEXAS 
• 
INSTRUMENTS 


SN55ALS194. 
SN75ALS194 
QUADRUPLE DIFFERENTIAL LINE DRIVERS 
WITH 3·STATE OUTPUTS 


electrical characteristics 
over recommended 
ranges of supply voltage and operating free-air temperature 


range (unless otherwise 
noted) 


PARAMETER 
TEST CONDITIONS 
MIN 
Typt 
MAX 
UNIT 


VIK 
Input 
clamp voltage 
VCC = MIN, 
II ~ 
-18 
mA 
-1.5 
V 


VCC = MIN, 
I SN55ALS194 
2.4 


VOH 
High-level 
output 
voltage 
I SN7 5ALS 194 


V 


10H ~ 
-20 
mA 
2.5 


VOL 
Low-level output voltage 
VCC 
~ MIN, 
10L = MAX 
0.5 
V 


VO 
Output voltage 
10 - 
0 
0 
6 
V 


IVODll 
Differential 
output 
voltage 
10 = 0 
2 
6 
V 


IVOD21 
Differential 
output 
voltage 
y, VOOl 
V 
2 


t.IVool 


Change 
in magnitude 
of 


±0.4 
V 
differential 
output 
voltage t 
RL = 
100 
!I, 
See Figure 
1 


VOC 
Common-mode output voltage 
±3 
V 


t.IVocl 


Change in magnitude 
of 


±0.4 
V 
common-mode 
output 
voltaget 


Vo 
= 6V 
100 
10 
Output 
current 
with 
pOYfer off 
VCC = 0 
Vo ~ -0.25 
V 
-100 
~A 


VCC 
~ MAX, 
Vo 
= 2.7 
V 
100 
10Z 
High-impedance 
state output 
current 
Output 
enables 
~A 


at 0.8 
V 
Vo 
~ 0.5 
V 
-100 


II 
Input current 
at maximum 
input 
voltage 
VCC 
- 
MAX, 
VI 
- 
5.5 
V 
100 
~A 


IIH 
High-level 
input 
current 
VCC 
~ MAX, 
VI 
~ 
2.7 
V 
50 
~A 


IlL 
Low-level 
input current 
VCC 
~ MAX, 
VI 
~ 0.5 
V 
-200 
~A 


10S 
Short-circuit output current § 
VCC = MAX, 
VI = 2 V 
-40 
-140 
mA 


ICC 
Supply 
current 
(all drivers) 
VCC = MAX, 
All outputs 
disabled 
26 
45 
mA 


t All typical 
values 
are at VCC 
~ 
5 V, TA 
~ 
25°C. 


tt.IVool 
and t.IVocl 
are the changes 
in magnitude 
of VOO and VOC, 
respectively, 
that 
occur 
when 
the input 
is changed 
from 
a high 


level to a low level. 


§ Not more than one output 
should 
be shorted 
at a time. 
and duration 
of the short-circuit 
should 
not exceed one second. 


TEST 
SN55ALS194 
SN75ALS194 


PARAMETER 
UNIT 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 


tpLH 
Propagation 
delay time, 
low-to-high-Ievel 
output 
6 
13 
6 
13 
ns 


tpHL 
Propagation 
delay time, 
high-to-Iow-Ievel 
output 


CL = 
15 pF, 


9 
14 
9 
14 
ns 


Output-to-output 
skew 


See Figure 2 
3.5 
6 
3.5 
6 
ns 


tTO 
Differential-output 
transition 
time 
CL ~ 
15 pF, 


8 
14 
8 
14 
ns 


See Figure 3 


tpZH 
Output 
enable time to high level 
9 
12 
9 
12 
ns 


tPZL 
Output 
enable time to low level 
CL = 
15 pF, 
12 
20 
12 
20 
ns 


tpHZ 
Output 
disable time from 
high level 
See Figure 4 
9 
15 
g 
14 
ns 


tPLZ 
Output 
disable time from 
low level 
12 
15 
12 
15 
ns 


TEXAS "'!1 
INSTRUMENTS 


SN55AlS194, 
SN75AlS194 


QUADRUPLE DIFFERENTIAL LINE DRIVERS 


WITH 3·STATE OUTPUTS 


DATA SHEETPARAMETER 
RS-422-A 


Vo 
Voa• Vob 


IVoo11 
Vo 


IVoozl 
V, (RL - 
100 m 


~IVoDI 
I IV,I 
- 
IV,I 
I 


Voc 
IVosl 


~IVocl 
I Vos - 
Vos I 


10S 
IIsal. 
Ilsbl 


10 
Ilxal. 
Ilxbl 


Voc 
* 
FIGURE 1. DRIVER VOD AND VOC 


II 


: CL = 15 pF 


INPUT-i1.5 
V 
1.5 v\_-_-_- 
__ -_-_-_-:: 


L.'PLH.j 
I. 
.1 
'PHL 


: 
f~.5-V--!-1.5-V~t 
- 
- 
- 
VOH 


I 
I 
I 
I 
I ---VOL 


I Skew-t-1 
I Skew-t-! 


Ioe-'PHL -1 
••... 
'PLH--i 


\1.5 
V 
1.5vrVOH 


------- 
- 
- 
-VOL 


5V 


200 n 


INPUT 
r-\- 
--3 V 


-../ 
~OV 


OUTPUT 
'TO- 
-- 
- 
- 
'TO 
I I 
I I 
J":'L 


90% 
I 


OUTPUT 
I 
I 
10% 


NOTES: 
A. 
The input pulse is supplied 
by a generator 
having the following 
characteristics: 
tr S 
5 ns, tf 
S 5 ns, PAR s 1 MHz, duty 


cycle :5 50%. 20 = 50 0. 
B. 
CL includes 
probe and stray capacitance. 
C. All diodes are 1N916 or 1N3064. 


TEXAS 
~ 
INSTRUMENTS 


SN55ALS194. 
SN75ALS194 
QUADRUPLE 
DIFFERENTIAL 
LINE DRIVERS 
WITH 
3·ST ATE OUTPUTS 


r-----' 


1 
I 
I 
I 
o or 3 V 
I 
I 
I 


GENERATOR 
l 
J 


IS.e Note AI 
50 n 


5V 


S1J 
200n 


~ 


----3V 


1.5V 
I ---OV 
tpHZ ...•• r+- 


OUTPUT 
R.5V 
VOH 
51 CLOSED 
I 
. 


S2 CLOSED: 
~1.5 V 


OUTPUT 
tPLZ~ 
~ 
~1.5 V 


S1 CLOSED 
~I 


S2 CLOSED ---.I~l~ 
VOL 


OUTPUT 
ENABLE 
INPUT 
;;;:;--3V 
o V-P. 
",0 v 


tpZL =-i 
~ 
OUTPUT 
~ 
S1 CLOSED 
I 
1.5 V 


S2 OPEN 
: 
VOL 
tpZH ...•• 
~ 
OUTPUT 
~' 
VOH 
S1 OPEN 
1.5 V 
S2 CLOSED 


OUTPUT 
ENABLE 
INPUT 


NOTES: 
A. 
The input pulse is supplied by a generator 
having the following 
characteristics: 
tr :s; 5 ns, tf 
:s; 5 ns. PRR s 
1 MHz, 
duty 


cycle", 
50%, 
Zo = 50 O. 


B. 
CL includes probe and stray capacitance. 
C. 
All diodes are 1N916 
or 1N3064. 


TEXAS "!1 
INSTRUMENTS 


SN55ALS194. 
SN75ALS194 


QUADRUPLE DIFFERENTIAL LINE DRIVERS 


WITH 3·STATE OUTPUTS 


5.0 


4.5 


4.0 
> 
3.5 
1., 
~ 3.0 
'0> 
2.5 
:;c.:; 
2.0 
0I 
1.5 
0 
> 
1.0 


0.5 


No Load 


-Outputs 
Enabled 


I 
TA 
25°C 
VCC 
5.5V- 
I 


VCC=5V- 
I 
I 


VCC =4.5 
V- 


Vcc 
- 
5 V 
Outputs 
Enabled 
No Load 


TA - 
125°C 


"- 


TA - 
700C 
/TA 
- 
25°e 


"- 
I 
I 
"'" 
vTA,- 
oDe 


VTA - 
-55°C 


> 
I 3.5 
•• 
Cl 
~ 
3.0 
o>:; 2.5 
c. 
~ 
2.0 


61.5 
> 


0.5 


o o 


VI-Data 
Input Voltage-V 


FIGURE 
6 


Vcc 
- 
5 V 
VI - 
2 V 
RL - 
470 
{J to Ground 


See N0lte 2 


TA - 
125;C 


" 
1/TA - 
25°C 


V 
I 


TA - 
ooC_ 


TA 
- 
700C 
V 
I 
"- 


""" 
,/ 
TA - 
-55°C 
V 


VI-Data 
Input Voltage-V 


FIGURE 
5 


Vcc 
- 5.5 V 


I 


VCC - 5 V 


I 


VCC - 4.5 V 


VI - 
2 V 
RL - 
470 
{J toGROUND 


See Note 2 
I 


TA 
- 
25°C 


>I 3.5 
•• 
Cl 
:'! 3.0 
'0 
~ 
2.5 
::lc. 
:; 2.0 
o 
61.5 
> 


0.5 


o o 


> 
3.0 
~ 
~ 
2.5 


'0> 
:; 
2.0 
.s- 
::l9 1.5 
o> 
1.0 


tData 
for temperatures 
below aoc and above 700e 
are applicable to SN55ALS194 
circuits only. 


NOTE 
2: 
The A input is connected 
to VCC during the testing 
of the Y outputs 
and to ground during the testing of the Z outputs. 


TEXAS '1!1 
INSTRUMENTS 


SN55ALS194. 
SN75ALS194 
QUADRUPLE DIFFERENTIAL LINE DRIVERS 
WITH 3·STATE OUTPUTS 


6 


5 


>I 
4 
'" 
DO:! 
"0>:; 
3 
S- 
"0 
I 
2 
0 
> 


Vcc 
= 5.5 V 
I. 
I 


RL - 
470 n to VCC 


VCC = 5 V 
See 
Note 
2 


VCC = 4.5 V 
TA - 
25°C 


5.0 
VCC 
- 
5 V 
IOH - 
-20 
mA 


See 
Note 
2 
> 4.5 
I8, 4.0 
••-a 3.5 
>13.0 
"02.5 
'ii 
~ 2.0 
...• 


~ 1.5 
J: 
~ 1.0 
o 
> 0.5 


o 
-75 
-50 
-25 
0 
25 
50 
75 
100 
125 


TA-Free·Air 
Temperature- 
°C 


>III 4 
'":! 
'0 
~ 
3 
" 
S- 
"~ 
2 
o 
> 


5.0 


> 
4.5 
I 
'"~ 
4.0 
'0 
3.5 
>:; 
3.0 
a.:; 
0 
2.5 
~ 
'" 
2.0 
...•~ 
DO 
1.5 
:I: 


1J: 1.0 
0> 
0.5 


0 
0 


vs 
ENABLE G INPUT VOLTAGE 


VCC 
- 
5 V 


RL - 
470 n 
to VCC 
See 
Note 
3 


I 


TA - 
125°C 


I 
I 


TA - 
70°C 


0.5 
1.0 
1.5 
2.0 
2.5 


VI-Enable 
G Input Voltage-V 


See Note 
2 


TA - 
25°C 


Vcc 
= 5.5 V 


I 
I 
I 


VCC = 5 V 


I 
I 


VCC = 4.5 V 


I 


-20 
-40 
-60 
-80 
-100 


'OH-High·Level 
Output 
Current-mA 


tOata for temperatures 
below aoe 
and above 70°C 
are applicable 
to the SN55ALS194 
circuits 
only. 


NOTES: 
2. 
The A input is connected to VCC during the testing of the Y outputs 
and to ground during the testing of the Z outputs. 


3. 
The A input is connected 
to ground during the testing 
of the Y outputs 
and to VCC during the testing 
of the Z outputs. 


TEXAS -I.!} 
INSTRUMENTS 


SN55ALS194, 
SN75ALS194 


QUADRUPLE DIFFERENTIAL LINE DRIVERS 


WITH 3·STATE OUTPUTS 


LOW-LEVEL OUTPUT VOLTAGE 


vs 
FREE-AIR TEMPERATURE 


VCC - 
5 V 
IOL - 
20 mA 
See Note 3 


"""- -- 
---r-- 


> 
~ 0.4 
Cl:! 
(;> 
~ 0.3 
So 
a; 
~ 0.2 
....• 
~ 
o 
....• 


~0.1 
o> 


o 
-75 
-50 
-25 
0 
25 
50 
75 
100 
125 


TA - Free-Air Temperature - °C 


80 


70 


« 
60 
E.!. 


c: 
50 
~"u 
40 
>- 
0. 
Q. 
" 
30 
'"IU~ 
20 


10 


Outputs Enabled 
No Load 
TA = 25°C 


INPUTS GROUNDED 


INPUTS OPEN 


~ ~ 


~ ~ 


.-----' 


See Note 3 
~ 
0.9 
TA _ 250C 


g 0.8 


~ 
0.7 
e. 0.6 
"o 0.5 
~ 
.•..•0.4 
~ 
.3 0.3 
I 
<50.2 
> 


o o 
10 
20 
30 
40 
50 
60 
70 
80 
90 
100 


IOL -Low-Level 
Output Current-mA 


40 


35 


« 
30 
E 
I 
~ 


25 
"u 
20 
>- 
0. 
Q. 
" 
15 
'"Iu~ 
10 


5 


I 
.! 
I 
I 


A Inputs Open or Grounded 
/ 
Outputs Disabled 
/ 
No Load 
TA = 25°C 
/ 
/ 
/ 
/ 
// 
/ 


VCC-Supply 
Voltage-V 


FIGURE 
16 


t Data for temperatures 
below aoe and above 700e 
are applicable 
to the SN55ALS194 
circuits 
only. 
NOTE 3: 
The A input is connected to ground during the testing of the Y outputs 
and to VCC during the testing of the Z outputs. 


TEXAS 
• 
INSTRUMENTS 


SN55AlS194, 
SN75AlS194 
QUADRUPLE DIFFERENTIAL LINE DRIVERS 
WITH 3-STATE OUTPUTS 


I 
111111 
11111 
~ 


Vcc 
- 
5 V 
Input 
= 0 to 3 V 


Duty 
Cycle 
- 
50% 


~ 


CL = 30 pF to All Outputs 
- 
- 


--:.... 


- 
I-- 


'-- 
...- 
>.- 


~ 
--- 


>.- 
>.- 


- 
'-- 


<l: 
E 
.!. 40 
"~ 
"c;. 30 
C.c. 
"'? 20 
uu 


TEXAS 
~ 
INSTRUMENTS 


SN55ALS195, 
SN75ALS195 


QUADRUPLE DIFFERENTIAL LINE RECEIVERS 


WITH 3·STATE OUTPUTS 
02928. 
JUNE 1986-REVISED 
JUNE 1990 


• 
Meets 
EIA Standards 
RS-422-A 
and 


RS-423-A 


SN55ALS195. 
SN75ALS195 
... 
J PACKAGE 


(TOP VIEW) 


• 
Meets 
CCITT 
Recommendations 
V. 10, 


V.11, 
X.26, 
and X.27 


• 
- 7 V to 7 V Common-Mode 
Range With 


200-mV 
Sensitivity 


• 
3-State 
TTL-Compatible 
Outputs 


• 
High Input 
Impedance 
... 
12 kG Min 


• 
Input 
Hysteresis 
... 
120 
mV Typ 


• 
Single 
5-V Supply 
Operation 


• 
Low 
Supply 
Current 
Requirement 
... 
35 mA Max 


• 
Improved 
Speed and Power 
Consumption 


Compared 
to MC3486 


18 
1 U,6 
VCC 
1A 
2 
15 
48 
1Y 
3 
14 
4A 
1.2EN 
4 
13 
4Y 


2Y 
5 
12 
3,4EN 
2A 
6 
11 
3Y 
28 
7 
10 
3A 


GND 
8 
9 
38 


description 


The 
SN55ALS195 
and 
SN75ALS195 
are 


monolithic 
quadruple 
line receivers 
with 
3-state 


outputs 
designed 
using 
Advanced 
Low-Power 


Schottky 
technology. 
This technology 
provides 


combined 
improvements 
in die design, 
toofing 


production, 
and wafer fabrication, 
which 
in turn, 
provide 
lower 
power 
consumption 
and permit 


much higher data throughput 
than other designs. 


The 
devices 
meet 
the 
specifications 
of 
EIA 


Standards 
RS-422-A 
and RS-423-A. 
The 3-state 


outputs 
permit 
direct 
connection 
to 
a 
bus- 


organized 
system 
with 
a fail-safe 
design 
that 


ensures 
the outputs 
will 
always 
be high if the 


inputs 
are open. 


The devices 
are optimized 
for balanced 
multipoint 
bus transmission 
at rates 
up to 20M 
b/s. The input 
features 
high input 
impedance, 
input 
hysteresis 
for increased 
noise immunity, 
and an input 
sensitivity 
of 
± 200 
mV over a common-mode 
input 
voltage 
range of ± 7 V. The devices 
also feature 
an active-high 
enable 
function 
for each of two 
receiver 
pairs. 
The SN55ALS 
195 
and SN75ALS 
195 
are designed 
for 
optimum 
performance 
when 
used with 
the SN55ALS194 
and SN75ALS194 
quadruple 
differential 
line 
drivers. 


SN55ALS195 
... 
FK PACKAGE 


(TOP VIEW) 


U 
« mU 
Um 
~Z><t 


3 
2 
1 
20 19 


1Y 
18 


1,2EN 
5 
17 


NC 
6 
16 


2Y 
7 
15 


2A 
8 
14 


9 
1011 
12 13 


moum« 
NZZMC"') 


(9 


The SN55ALS195 
is characterized 
for operation 
from 
- 55 °e to 125 °e. The SN75ALS195 
is characterized 
for operation 
from ooe to 70oe. 


PRODUCTION 
DATA documents 
contain information 


current 
as of publication 
date. Products 
conform 
to 


specifications 
per the terms 
of TeXIS Instruments 
~~~~~:~~i~8t::I~~e 
~~~~:~ti:f 
~Io::::~:t:ros~s 
not 
TEXAS ~ 
INSTRUMENTS 


SN55ALS195. 
SN75ALS195 
QUADRUPLE DIFFERENTIAL LINE RECEIVERS 
WITH 3-STATE OUTPUTS 


1.2EN "} 


1A 
.o-C> 


1B 
] 
'il 
3 
1Y 


2A 
5 
2Y 


2B 


3.4EN 


3A 
g.}: 


3B 
'il 
3Y 


4A 
13 
4Y 


4B 


6 
2A 
7 
2B 


1This symbol 
is in accordance 
with 
ANSI/IEEE Std 91-1984 
and 


lEe Publication 
617-12. 


Pin numbers 
shown 
are for the J package. 


14 
4A 
15 
4B 


DIFFERENTIAL 
INPUTS 
OUTPUT 


A-B 
ENABLE 
Y 


VID 
'" 
0.2 
V 
H 
H 


-0.2 
V < VID < 0.2 
V 
H 
? 


VID s 
-0.2 
V 
H 
L 


X 
L 
Z 


H = high level, 
L = low level, 
X = irrelevant. 


7 = indeterminate, 
and Z = high impedance 
(off) 


TEXAS .." 
INSTRUMENlS 


SN55ALS195, 
SN75ALS195 


QUADRUPLE DIFFERENTIAL LINE RECEIVERS 


WITH 3·STATE OUTPUTS 


18 kn 
NOM 
INPUT 


300 
kn 


NOM 


Vee 
IAI 
0' 
GNO (81 


GND 


absolute maximum ratings over operating free-air temperature 
range (unless otherwise 
noted)t 


Supply 
voltage, 
VCC (see Note 
1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
7 V 
Input 
voltage, 
A or B inputs, 
VI 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
± 15 V 
Differential 
input 
voltage 
(see Note 2) 
± 15 V 
Enable input 
voltagEl 
'. . . . .. 
7 V 
Low-level 
output 
current 
50 mA 
Continuous 
total 
dissipation. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
See Dissipation 
Rating 
Table 
Operating 
free-air 
temperature 
range: 
SN55ALS195 
-55°C 
to 
125°C 


SN75ALS195 
. 
ooC 
to 70°C 
Storage 
temperature 
range 
- 65°C 
to 
150°C 
Case temperature 
for 60 seconds: 
FK package 
260°C 
Lead temperature 
1,6 mm 
(1/16 
inch) 
from 
case for 60 seconds: 
J package 
300°C 


tStresses 
beyond those listed under "absolute 
maximum 
ratings" 
may cause permanent 
damage to the device. These are stress ratings 
only and functional 
operation 
of the device at these or any other conditions 
beyond those indicated 
under "recommended 
operating 
conditons" 
is not implied. 
Exposure to absolute-maximum-rated 
conditions 
for extended 
periods may affect 
device reliability. 


NOTES: 
1. All voltage values, except differential 
input voltage, 
are with 
respect to network 
ground terminal. 


2. 
Differential-input 
voltage is measured at the noninverting 
input with 
respect to the corresponding 
inverting 
input. 


TA 
'" 
25°e 
DERATING 
FACTOR 
TA 
- 
700e 
TA 
- 
125°C 
PACKAGE 
POWER RATING 
ABOVE 
TA 
- 
25°e 
POWER RATING 
POWER RATING 
FK 
1375 
mW 
11.0 
mW/oC 
880 
mW 
275 
mW 
J ISN55ALS1951 
1375 
mW 
11.0 
mW/oC 
880 
mW 
275 
mW 
J ISN75ALS1951 
1025 
mW 
8.2 
mW/oC 
656 
mW 
N/A 


TEXAS .." 


INSTRUMENTS 


SN55ALS195, 
SN75ALS195 
QUADRUPLE 
DIFFERENTIAL 
LINE RECEIVERS 


WITH 
3-STATE 
OUTPUTS 


SN55ALS195 
SN75ALS195 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 
UNIT 


Supply 
voltage, 
VCC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


Common-mode 
input voltage. 
Vie 
±7 
±7 
V 


Differential 
input 
voltage, 
VIO 
±12 
±12 
V 


High-level 
input 
voltage, 
VIH 
2 
2 
V 


Low-level 
input 
voltage, 
VIL 
0.8 
0.8 
V 


High-level 
output 
current, 
IOH 
-400 
-400 
~A 


Low-level 
output 
current, 
IOL 
16 
16 
mA 


Operating 
free-air 
temperature. 
TA 
-55 
125 
0 
70 
°C 


electrical 
characteristics 
over recommended 
ranges of common-mode 
input voltage. 
supply voltage. 
and operating 
free-air temperature 
(unless otherwise 
noted) 


PARAMETER 
TEST CONDITIONS t 
MIN 
Typt 
MAX 
UNIT 


VT+ 
Positive-going 
threshold 
voltage 
200 
mV 


VT- 
Negative-going 
threshold 
voltage 
-200§ 
mV 


Vhvs 
Hysteresis' 
120 
mV 


VIK 
Enable-input 
clamp voltage 
VCC 
= MIN, 
II = 
-18 
mA 
- 1.5 
V 


VOH 
High-level 
output 
voltage 
VCC MIN, 
VIO = 200 
mY, 


2.5 
3.6 
V 


IOH = 
-400 
~A, 
See Figure 
1 


VCC 
= MIN 
IOL = 8 mA 
0.45 


VOL 
Low-level 
output 
voltage 
VID 
= 
-200 
mY, 
V 


See Figure 
1 
IOL = 
16 mA 
0.5 


VCC 
= MAX, 
VIL = 0.8 
V, 
20 


IOZ 
High-impedance 
state 
output 
current 
VIO = 
-3 
V, 
Va 
= 2.7V 


~A 
VCC 
,; 
MAX, 
VIL = 0.8 
V, 
-20 
VIO 
= 3 V, 
Va 
= 0.5 
V 


Other input 
at 0 y. 
VCC = MIN, VI = 
'5 
V 
0.7 
1.2 
II 
Line input 
current 
- 15 Ii 
mA 
See Note 3 
VCC = MAX, 
VI = 
-1.0 
-1.7 


VIH 
= 2.7 V 
20 
IIH 
High-level 
enable-input 
current 
VCC = MAX 
~A 
VIH 
= 5.25 
V 
100 


IlL 
Low-level 
enable-input 
current 
VCC 
= MAX, 
VIL = 0.4 
V 
-100 
~A 


Input resistance 
12 
18 
kO 


10S 
Short-circuit 
output 
current 
VCC 
= MAX, 
VIO = 3 V, 
-15 
-78 
-130 
mA 


Vo 
= 0, 
See Note 4 


ICC 
Supply 
current 
VCC 
= MAX, 
Outputs 
disabled 
22 
35 
mA 


tFor 
conditions 
shown 
as MIN or MAX, 
use the appropriate 
values specified 
under recommended 
operating 
conditions. 


tAli 
typical 
values 
are at VCC = 5 V, TA = 25°C. 


§The algebraic convention, 
in which the less positive limit is designated 
minimum, 
is used in this data sheet for threshold 
voltage levels only. 


, Hysteresis is the difference 
between the positive·going 
input threshold voltage, VT +, and the negative-going 
input threshold voltage, VT _. 


NOTES: 
3. 
Refer to EIA Standard 
RS-422-A 
and RS-423-A 
for exact 
conditions. 
4. 
Not more than one output 
should be shorted 
at a time and the duration 
of the short circuit 
should 
not exceed one second. 


TEXAS ~ 
INSTRUMENTS 


SN55ALS195, 
SN75ALS195 
QUADRUPLE DIFFERENTIAL LINE RECEIVERS 


WITH 3-STATE OUTPUTS 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


tpLH 
Propagation 
delay time, 
low- to high-level 
output 
VID 
= 0 V to 3 V. 
CL 
= 
15 pF. 
15 
22 
ns 


tPHL 
Propagation delay time, high- to low-level output 
See Figure 
2 
15 
22 
ns 


tpZH 
Output 
enable time to high level 
CL = 15 pF. 


13 
25 


tpZL 
Output 
enable time to low 
level 


See Figure 
3 
10 
25 


ns 


tpHZ 
Output 
disable time from high level 
CL = 15 pF. 


19 
25 


tpLZ 
Output 
disable 
time 
from 
low 
level 
See Figure 
3 
17 
22 


ns 


I 
IOH 


•••(-I 


~ 


--3V 


INPUT 
• 


1.5 V 
1.5 V 
I 
I 


I 
I 
0 V 


-.l 
tpLH ~ 
---+l IPHL 14- 


I 
-1--VOH 
I 
I 


NOTES: 
A. The input pulse is supplied by a generator having the following 
characteristics: 
PRR :s: , MHz, duty cycle :s: 50%. Zout = 


50 0, tr 
.::s6 ns. tf 
:s 6 ns. 


B. CL includes 
probe 
and jig capacitance. 
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SN55ALS195. 
SN75ALS195 
QUADRUPLE DIFFERENTUIiL LINE RECEIVERS 
WITH 3-STATE OUTPUTS 


tpZH 


~ 


3V 
SW1t02.5V 


INPUT 
I - 
-1.5 
V 
SW2 open 


-+ __ 
° V 
SW3 closed 


tpZH ----.j t*- 


OUTPUT ~ 
CV 


VOH 
'--L=- =-'o~v 


~ 


tPHZ 
3V 


INPUT 
I 
1.5 V 


I 
- 
--OV 


tPHZ---.j 
~ 
I 


~ 


I 
VOH 


OUTPUT 
0.5 V__ 
f 
---1.4V 


SW1 to 2.5 V 


SW2 closed 


SW3 closed 


Cl-15pF 


~ 
(see Note 
Bl 


tPZl 


IN:U:~ 
~15V 


~_~ 
~- 
SW1 to -2.5 
V 
-j-O 
V 
I 
SW2 closed 


tpZl ---+t 
14-- 
SW3 open 


~--4.5V 


OUTPUT 
~ 
""\:..: 
1.5 V 


VOL 


tplZ 


3V~3V 
SW1 to -2.5 
V 


INPUT 
I 
1.5 V 
SW2 closed 


I 
_ ° V 
SW3 closed 


I 


tPLZ--.l 
j4-- 


I 
~--1.4V 


OUTPUT ---.J0.5V 
L 


VOL 


NOTES: 
A. The input pulse is supplied 
by a generator 
having 
the following 
characteristics: 
PAR 
=== 
1 MHz, 
duty cycle 
:s 50%, 
Zout 
= 


50 n, tr :S 6 n5, 
tf 
:s; 6 ns. 
B. CL includes 
probe and jig capacitance. 


C. All diodes 
are 
1N3064 
or equivalent. 
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SN75ALS195 


QUADRUPLE 
DIFFERENTIAL 
LINE RECEIVERS 


WITH 
3-STATE 
OUTPUTS 


VIO - 
200 mV 
Vie 
- 
0 
Vee 
- 
5.5 V 
Rl 
- 
8 kG to GNO 
TA - 
25°e 
Vee 
- 
5 V 


Vee 
- 
4.5 V 


> 
I 


'"Cl 
~ 
3 
>~ 
::J 
Co 
S 2 
o 
Io> 


1 
1.5 
2 
Enable Voltage-V 


FIGURE 
4 


OUTPUT 
VOLTAGE 
vs 
ENABLE 
VOLTAGE 


Vee 
- 
5.5 V 
1 
.1. 
VID - 
-200 
mV 


Vee 
- 
5 V 
Vie 
- 
0 


Vee 
- 
4.5 V 
Rl 
- 
1 kG to Vee 


TA - 
25°e 
>I 
~4 
~ 
"0>~ 3 
::JSo 
::Jo 
I 
2 
o>. 


1 
1.5 
2 


Enable Voltage-V 


TA - 
125°e 
TA - 
70 
0e 


TA - 
,25°e- 
.... 


TA - 
-55°e 


TA - 
ooe 


Vee 
- 
5 V 
VID - 
200 mV 


Vie 
- 
0 


Rl 
- 
8 kG to GNO 


I 
I 


> 3 
I 


'"Cl~ 
"0>~ 2 
::J 
Co 
So 
Io> 1 


0.5 
1 
1.5 
2 


Enable Voltage-V 


TA - 
-55°e 
TA - 
ooe 
TA - 
25°e 
TA - 
700e 
TA - 
125°e 


Vee 
- 
5 V 
VIO - 
- 
200 mV 
Vie 
- 
0 
Rl 
- 
1 kG to Vee 


1 
1.5 
2 


Enable Voltage-V 


TEXAS ~ 
INSTRUMENTS 


SN55ALS195. 
SN75ALS195 
QUADRUPLE 
DIFFERENTIAL 
LINE RECEIVERS 
WITH 
3-STATE 
OUTPUTS 


I 
, 
I 
, 
VCC - 
5 V 
V,C - 
-12 
V to 12 V 


10 - 
0 
TA - 
25°C 


VT- 
VT+ 


4 


>I 
•• 
Cl~ 
3 
"0>~ 
:J 
Co 
S0 
2 
"ii>.•... 
1:. 
Cl 
J: 
I:I:0> 


I 
.J..:: 
'OH - 
0 


~ ", 
":400'I'A 
.......: 
'OH = 
7 


Vcc 
- 
5 V 


-V,D 
- 
200 mV 


VI? = 0 
o 
-75 
-50 
-25 
0 
25 
50 
75 
100 125 
TA- Free-Air Temperature- °C 


HIGH-LEVEL 
OUTPUT 
VOLTAGE 
vs 
HIGH-LEVEL 
OUTPUT 
CURRENT 


5 


> 4.5 
I 
:g, 
4 
~g 3.5 
1 3 
So 2.5 
"ii 
~ 
2 
... 


~ 1.5 
:I: 
I 
:I:o> 0.5 


VCC - 
5 V 
VID = 200 mV 


V,C = 0 


VID-Differential 
Input Voltage-mV 


FIGURE 
8 


HIGH-LEVEL 
OUTPUT 
VOLTAGE 
vs 
HIGH-LEVEL 
OUTPUT 
CURRENT 


V,D - 
200 mV 


V,C = 0 
TA - 
25°C 


oo 
- 20 
- 40 
_.60 
- 80 
- 100 


'OH- High-Level Output Current- mA 
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LINE RECEIVERS 
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3-STATE 
OUTPUTS 


TYPICAL 
CHARACTERISTICSt 


LOW-LEVEL 
OUTPUT 
VOLTAGE 


VCC = 5 V 
VIO - 
-200 
mV 


VIC - 
0 


•••......•.r- 
10 = 8 mA 


... 


10 - 
';)......•••......•. --r--- 


> 0.35 
I 


'"~ 
0.30 


"0>S 0.25 
S-a 
0.20 


a; 
>~ 
0.15 
~ 
.3 0.10 
I 
...J 


~ 
0.05 


a; 
> 
~ 
0.3 
~ 
.9 
I 
...J 
o> 0.1 


0.8 


> 
0.7 
I 
'"Cl:! 
0.6 
"0>~ 0.5 
::IS- 
::I0 0.4 


VIO - 
-200 
mV 


VIC - 
0 
TA - 25°C 


20 
30 
40 
50 
60 
70 
80 


> 0.7 
I 


'"~ 0.6 
"0 
~ 0.5 
::IS-a 0.4 
a;>~ 0.3 
~ 
.3 0.2 
I 
...J 
~ 
0.1 
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QUADRUPLE DIFFERENTIAL LINE RECEIVERS 
WITH 3·STATE OUTPUTS 


VID - 
-200 
mV 


VIC - 
0 
10 - 
0 


TA - 
25°C 
/// 


DISABLED/ 


• 
-f'ENABlED 
V 
/ 
/ 
/' 


VC~ - 
~.5 J 


VCC - 
[; V 


- 
I 
I 
VCC = 4.5 V 


VID = -200 
mV 
Outputs Enabled 


10 - 
0 


<l: 40 
TJ5 
~ 
"~ 30 
:;c;. 25 
C. 
go 20 
'"~ 15 
U 
- 
10 


2 
3 
4 
5 
6 
7 
VCC-Supply 
Voltage- V 


FIGURE 
15 


SUPPLY 
CURRENT 
vs 
DIFFERENTIAL 
INPUT 
VOLTAGE 


I 
1 


VCC - 
5.5 V 


I 
I 


VCC - 
5 V 


, 


VCC - 
4.5 V 


10 - 
0 
Outputs Enabled 


VIC - 
0 
TA - 
25°C 


25 


<l: 
E 
~ 20 
"~:; 
c;. 15 
C. 
Co 
::> 
~ 
10 
U 
!::? 


<l: 
E 
~ 20 
"••~c;. 15 
C. 
Co 
::> 
~ 
10 
U 
!::? 


o 
- 200 
- 100 
0 
100 
200 
V,D-Differential 
Input Voltage-mV 


VCC -"5' V 
I 
"'"' 
, 
- 
II 
v, = ± 1.5 V Square Wave 
/ 
Cl 
- 
15 pF 
Four Channels Driven _ 


TA - 
25°C 


- 
./ 
= 
~ 
- 
- 


- 
f-- 
- 
- 


- 
I-- 
- 
I-- 


- 
- 
f-- 
I-- 


'--- 
-- 
'-- 
~ 


~ 30 
I~ 
" 
25 
~:;c;. 20 
C. 
Co 
~ 
15 


I 
U 
!::? 10 
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QUADRUPLE DIFFERENTIAL LINE RECEIVERS 


WITH 3-STATE OUTPUTS 


FIGURE 
19 


SWITCHING 
CHARACTERISTICS 


vs 
FREE-AIR 
TEMPERATURE 


30 
20 


VCC - 
5 V 
18 
CL = 15 pF 
.• 
25 
<: 
I 
16 
•• 
.• 
E 
14 
<: 
i= 
I 
20 
.• 
>- 
•. 
co 
12 


E 
"ii 


i= 
0 


15 
<: 
10 


'" 
.2 
<::E 
:;; 
8 
l:! 
'" 
co 
.~ 10 
c. 


ell 
tpZH tpHZ 
i:? 
6 
... 
I 
5 
'tl 
4 
~c. 


2 


/'" / 


--V 
- 


c: 
"'" 
~ 20 
u 
<::!.• 
': 
15 
a:~ 
::l 
]' 10 
I 


o 
-75 
-50 
-25 
0 
25 
50 
75 
100 125 
TA - Free-Air Temperature- °C 


o 
-75-50-25 
0 
25 
50 
75 
100 125 


TA- Free-Air Temperature- °C 


TA I. 25~C 


.......•...•. ~ 


.......••.... 


~ 
V 


.......•...•. 
:;c. 
<:I -1 


-3 
- 20 - 15 - 10 
- 5 
0 
5 
10 
15 
20 


VI-Input 
Voltage to GND-V 


PROPAGATION 
DELAY 
TIME 
vs 


SUPPLY 
VOLTAGE 


CL • 
15 pF 
TA - 
25°C 


tP~L_ 


tPLH- 


o 
4.54.6 
4.7 4.8 4.9 
5.05.1 
5.2 5.35.4 
5.5 


VCC-Supply 
Voltage-V 
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• 
Bidirectional 
Transceiver 


• 
Designed 
for 
Multipoint 
Transmission 
in 
Noisy 
Environments 
Such as Automotive 
Applications 


• 
3-State 
Driver 
and Receiver 
Outputs 


• 
Individual 
Driver 
and Receiver 
Enables 


• 
Wide 
Positive 
and Negative 
Input/Output 
Bus Voltage 
Ranges 


• 
Driver 
Output 
Capability. 
. . ± 10 mA Max 


• 
Thermal 
Shutdown 
Protection 


• 
Driver 
Positive 
and Negative 
Current 
Limiting 


• 
Receiver 
Input 
Impedance 
12 kO Min 


• 
Receiver 
Input 
Sensitivity 
± 200 
mV 


• 
Receiver 
Input 
Hysteresis 
50 mV Typ 


• 
Operates 
from 
Single 
5-V Supply 


description 


The SN65076B 
and SN75076B 
differential 
bus 
transceivers 
are monolithic 
integrated 
circuits 
designed 
for 
bidirectional 
data communication 
on multipoint 
bus transmission 
lines. They 
are 
designed 
for noisy environments. 
where 
a low- 
impedance 
termination 
to ground 
is required. 


The 
SN65076B 
and 
SN75076B 
combine 
a 
differential 
line driver and a differential 
input line 
receiver. both of which operate from a single 5-V 
power 
supply. 
The receiver 
has an active-low 
enable. 
The driver 
differential 
outputs 
and the 
receiver 
differential 
inputs 
are 
connected 
internally 
to form 
differential 
input/output 
0/0) 
bus ports 
that 
are designed 
to offer 
minimum 
loading to the bus whenever 
the driver is disabled 
or VCC = O. These ports feature 
wide 
positive 
and 
negative 
common-mode 
voltage 
ranges 
making 
the 
device 
suitable 
for 
party-line 
applications. 


SN65076B. 
SN75076B 
DIFFERENTIAL BUS T-RANSCEIVERS 


D OR P PACKAGE 


(TOP VIEW) 
RDs 
VCC 
RE 
2 
7 
A 
D 
3 
6 
B 
GND 
4 
5 
GND 


FUNCTION 
TABLE 


(DRIVER) 


INPUT 
OUTPUTS 


D 
A 
B 


H 
H 
L 


L 
L t 
Ht 


tThese 
levels 
assume 
that 
the 


open-collector 
outputs 
(A) and 
the open-emitter 
outputs 
(8) are 


connected 
to a pullup and pull- 


down 
resistor 
I respectively. 


DIFFERENTIAL 
INPUTS 
ENABLE 
OUTPUT 


A 
- 
B 
FiE 
R 


VID 
" 
0.2 
V 
L 
L 


-0.2 
V < VID < 0.2 
V 
L 
? 


VID 
'" 
-0.2 
V 
L 
H 


X 
H 
Z 


PRODUCTION 
DATA documents 
contain 
information 
current 
8S of publication date. Products conform to 
specifications per the terms of Texas Instruments 
:~~~~:~~i~a{::I~1J~ 
~~:ti~~ti:r 
:IIO::~:~I~t::S~s 
not 
TEXAS ~ 
INSTRUMENTS 


SN65076B. SN75076B 
DIFFERENTIAL- 
BUS TRAftlSCEIVERS 


The driver is designed to handle loads up to 10 mA of sink and source current. The driver features positive- 
and negative-current limiting and thermal shutdown for protection from line fault conditions. Thermal 
shutdown is designed to occur at a junction temperature of approximately 150°C in the P package and 
170°C in the D package. The receiver features a minimum input impedance of 12 kO, an input sensitivity 
of ±200 mY, and a typical input hysteresis of 50 mY. 


The SN65076B is characterized for operation from - 40°C to 105°C and the SN75076B is characterized 
for operation from ooe to 70°C. 


TYPICAL 
OF A 1/0 PORT 


-- 
vcc 


TYPICAL 
OF B I/O PORT 
-- 
vcc 


TYPICAL 
OF RECEIVER 
OUTPUT 
vcc 
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SN75076B 


DIFFERENTIAL BUS TRANSCEIVERS 


absolute 
maximum 
ratings over operating 
free-air temperature 
range (unless otherwise 
noted) 


Supply 
voltage, 
Vcc 
(see Note 
1) 
. . . . . . . . . . . . . . . . . . . . . . . . .. 
7 V 
Voltage 
at any bus terminal. 
. 
. . . . • . . . . . . . . . . . .. 
- 10 V to 
15 V 
Enable input 
voltage. 
. . . . . . . . . . . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
5.5 V 
Continuous 
total 
power 
dissipation 
(see Note 
21 . . 
. . . . . . . . .. 
See Dissipation 
Rating 
Table 
Operating 
free-air 
temperature 
range: 
SN65076B.. 
. . . . . . . . . . . .. 
- 40°C 
to 
105°C 
SN75076B 
. . . . . 
. 
O°C to 70°C 
Storage 
temperature 
range 
. 
. . . . . . . . . . . . . . . . . . . . . . . . 
- 65°C 
to 
150°C 
Lead temperature 
1,6 mm (1/16 
inch) from 
the case for 
10 seconds. 
. . . . . . . . . . . . . . . . .. 
260°C 


TA'" 
25°C 
DERATING 
FACTOR 
TA = 70°C 
TA 
- 
105°C 
PACKAGE 
POWER RATING 
ABOVE 
TA 
- 
25°C 
POWER RATING 
POWER RATING 


D 
725 
mW 
5.8 mW/oC 
464 
mW 
261 
mW 


P 
1100mW 
8.8 
mW/oC 
702 
mW 
396 
mW 


MIN 
TYP 
MAX 
UNIT 


Supply 
voltage. 
VCC 
4.75 
5 
5.25 
V 


Voltage 
at any bus terminal 
(separately 
or common 
model, 
VI or VIe 
12 
v 


-7 


High-level 
input voltage, 
VIH 
D and RE 
2 
V 


Low-level 
input voltage, 
VIL 
D and RE 
0.8 
V 


Differential 
input voltage, 
VID (see Note 2) 
±12 
V 


High-level 
output 
current, 
IOH 
Driver 
(AI 
-10 
mA 


Receiver 
-400 
~A 


Driver (B) 
10 
Low~level output 
current, 
IOL 
mA 
Receiver 
8 
I SN65076B 
-40 
105 
Operating 
free-air 
temperature, 
TA 
I SN75076B 
70 
°c 
0 
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driver electrical 
characteristics 
over' recommended 
ranges of supply voltage 
and operating 
free-air 
temperature 
(unless otherwise 
noted) 


PARAMETER 
TEST CONDITIONS 
MIN 
Typt 
MAX 
UNIT 


VIK 
Input clamp voltage 
11= 
-18mA 
-1.5 
V 


Va 
Output voltage 
VI 
~ 2 V, 
10 ~ 0 
0 
8 
V 


VOD1 
Differential 
output 
voltage 
10 = 0 
1.5 
6 
V 


VOD2 
Differential 
output 
voltage 
See Figure 
1 
1.5 
5 
V 


I Va 
~ 
12 V 
1 


10 
Output current 
VI = 0.8 
V 
I Va 
~ 
mA 
-7 
V 
-0.8 


IIH 
High-level 
input current 
VI ~ 2.4 V 
20 
"A 


IlL 
Low-level 
input current 
VI = 0.4 
V 
-400 
"A 
Va 
~ 
-7 
V 
-250 


Va 
~ 0 
-150 


10S 
Short-circuit 
output 
current 
mA 
Va 
= Vee 
250 


Va 
~ 
12 V 
250 


Ice 
Supply 
current 
(total package) 
No load 
30 
mA 


MIN 
TYP 
MAX 
60 
90 


75 
110 


Differential-output 
turn-on 
time 


Differential-output 
turn-off 
time 
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receiver electrical 
characteristics 
over recommended 
ranges of common-mode 
input voltage, 
supply 
voltage, 
and operating 
free-air temperature 
(unless otherwise 
noted) 


PARAMETER 
TEST CONDITIONS 
MIN 
Typt 
MAX 
UNIT 


VTH 
Differential-input 
high-threshold 
voltage 
Va 
= 2.7 
V, 
10 = 
-0.4 
mA 
0.2 
V 


Vn 
Differential-input 
low-threshold 
voltage 
Va 
= 0.5 
V, 
10 = 8 mA 
-0.2t 
V 


Vhvs 
Hysteresis 
§ 
50 
mV 


VIK 
Enable-input 
clamp 
voltage 
11= 
-18 
mA 
-1.5 
V 


VOH 
High-level 
output 
voltage 
VID 
= 
-200 
mY, 
10H = 
- 400 
~A, 
2.7 
V 


See Figure 2 


VOL 
Low-level 
output 
voltage 
VID 
= 
-200 
mY, 
10L = 8 mA, 
0.45 
V 


See Figure 2 


10Z 
High-impedance-state 
output 
current 
Va 
= 0.4 
V to 2.4 V 
±20 
~A 


Other input 
= 0 V, 
VI 
= 
12 V 
1 
II 
Line input 
current 
mA 


See Note 3 
VI 
= 
-7 
V 
-0.8 


IIH 
High-level 
enable-input 
current 
VIH 
= 2.7 
V 
20 
~A 


IlL 
Low-level 
enable-input 
current 
VIL 
= 0.4 
V 
-100 
~A 


'i 
Input 
resistance 
12 
kll 


105 
Short-circuit 
output current 
-15 
-85 
mA 


ICC 
Supply current (total package) 
No load 
30 
mA 


tAli 
typical 
values 
are at VCC 
= 5 V, TA 
= 25°C. 
t:The algebraic 
convention, 
in which the less-positive 
(more-negative) 
limit is designated 
minimum. 
is used in this data sheet for threshold 
voltage 
levels only. 


§Hysteresis 
is the difference 
between the positive-going 
input threshold 
voltage. 
VT +, and the negative~going input threshold 
voltage, 
VT _. 


NOTE 3: 
This applies 
for both 
pOWElron and power 
off. 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


tpLH 
Propagation 
delay time, 
low-to-high-level 
output 
VID 
= 0 to 3 V, 
21 
35 
ns 


tpHL 
Propagation 
delay time, 
high-to·low·level 
output 
CL = 
15 pF, 
See Figure 4 
23 
35 
ns 


tpZH 
Output 
enable time to high level 
CL 
10 
20 
ns 


Output 
enable time to low level 


= 
15 pF, 
See Figure 5 
tPZL 
12 
20 
ns 


tpHZ 
Output 
disable time from 
high level 
20 
35 
ns 


tpLZ 
Output 
disable time from 
low 
level 
CL = 
15 pF, 
See Figure 5 
17 
25 
ns 
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'T'_'T' CL - 
50 pF 
T 
ISee Note BI 


~ 


--3V 


INPUT 
1.5 V 
I 1.5 V 


I 
I 
0 V 


.: 
I 
ton --1++1 
~ 
toff 


I 
I 


~ 


T-=3.5V 


OUTPUT 
50% 
50% 


=-lV 


GENERATOR 


(See Note A) 


INPUT 
~~.~V- 
3V 
:.x..~ 
y 
:c:- 0 V 


I 
"""---""--t 
tp LH --l+--+1 
,...---.,- 
PH L 
~ 
~-.~,-:-VOH 


OUTPU~1.3V 
L . 


VOL 


NOTES: 
A. 
The input pulse is supplied 
by a generator 
having the following 
characteristics: 
PRR :s 500 
kHz, 
50% 
duty cycle, 
tr :s 6 ns, 


tf 
'" 
6 ns, Zout 
~ 
50 O. 
S. 
CL includes 
probe and jig capacitance. 
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GENERATOR 


IS•• Note AI 


~ 


-----3V 


INPUT 
----1.5V 


I 
S1 to 1.5 V 


I 
0 V 
S2 open 


tp2H -+I I+- 
S3 closed 


~ 
C"-VOH 


OUTPUT 
~ 
~ 
~ 
_ 
O.V 


S2 
0-- 
5V 


CL = 15 pF 


leeNoteBI 


JL----3V 


INPUT 
----1.5V 


I 
S1 to -1.5V 
I 
0 V 
S2 closed 


I 
S3 open 
tpZL ---*+l 


~ 


:-_~4.5V 


OUTPUT 
1.5 V 


VOL 


INPUT~1.5V 
----3V 
~~:70:~~V 
INPUT~1.5V 
---3V 


83 closed 


I 
OV 
I 
OV 


tPHZ~ 
I 
I 
tPLZ~ 


~ 


I 
VOH 
~I 
---~1.3V 
0.5 V 
OUTPUT 
~ 
- 
- 
OUTPUT 
0.5 V 


---- 
~1.3V 
VOL 


VOL TAGE WAVEFORMS 


S1 to -1.5 V 
82 closed 
S3 closed 


NOTES: 
A. 
The input pulse is supplied 
by a generator 
having the following 
characteristics: 
PRR :5 500 kHz, 50% 
duty cycle, 
tr :s: 6 ns, 


tf " 
6 ns, Zout = 50 O. 
B. 
CL includes probe and jig capacitance. 


TEXAS 
." 
INSTRUMENTS 


VID = 0.2 V 
TA = 25°C 


-10 
-20 
-30 
~o 
-50 


IOH-High-Level 
Output 
Current-mA 


vs 
RECEIVER 
LOW-LEVEL 
OUTPUT 
CURRENT 


0.6 


> 
~ 
0.5 


~ 
-0 
::: 
0.4 
s. 
"o 
a;~ 
...J 
~ 
0.2 


o 
...J 
I 
c5 
0.1 


> 


RECEIVER 
HIGH-LEVEL 
OUTPUT 
vs 
FREE-AIR 
TEMPERATURE 


VCC 
- 
5 V 
I 


VID 
- 
200 mV 
IOH - 
-440 
p.A 
- 


> 
I 
~4 
J!! 
-0 
> 
:; 3 
So 
"o 
a; 
~ 2 
...J 
i:. 
Ol 
J: 


~1 
o> 


o 
-40 
-20 
0 
20 
40 
60 
80 
100 
120 


TA-Free-Air 
Temperature- 
°c 


VCC 
= 5 V 


VID 
= -200 
mV 


IOL = 8 mA 
- 


>I 0.5 
Ql 
Ol 
J!! 
~ 0.4 
~ 
"c-:; 
00.3 
a; 
> 
Ql 


~ 0.2 
o 
...J 
I 
50.1 
> 
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5 


4 
>I8.:l 
3 
0> 
';J; 
::l 
2 
0 
I0> 


VID = 0.2 V 
load 
= 8 kn to ground 


I 
.1_ 
i-TA = 25°C 


I 


- 
VCC = 5.25 
V- 


VCC = 5 V 
..• 
I 


VCC = 4.75 
V- 


1.5 
2 


VI-Enable 
Voltage-V 


6 


5 


>I 
4 
•. 
Cl:l0> 
3 
~ 
::lJ; 
::l0 
2 
I0> 


I 
I 
I 
I 


VCC = 5.25 
V 
VID = -0.2 
V 


load 
= 1 kn to VCC 


"Ill 
TA=25°C 


VCC = 4.75 
V 


'" 
I 
VCC = 5 V f---- 


1 
1.5 
2 
2.5 


VI-Enable 
Voltage-V 


TEXAS 
." 
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• 
Meets 
EIA Standards 
RS-422-A 
and RS-485 
and CCITT 
Recommendations 
V.11 
and 


X.27 


• 
Designed 
for 
Multipoint 
Transmission 
on 


Long 8us Lines in Noisy 
Environments 


• 
3-State 
Driver 
and Receiver 
Outputs 


• 
Individual 
Driver 
and Receiver 
Enables 


• 
Wide 
Positive 
and Negative 
Input/Output 
Bus Voltage 
Ranges 


• 
Driver 
Output 
Capability. 
. . ± 60 mA Max 


• 
Thermal 
Shutdown 
Protection 


• 
Driver 
Positive 
and Negative 
Current 
Limiting 


• 
Receiver 
Input 
Impedance 
12 kfl Min 


• 
Receiver 
Input 
Sensitivity 
± 200 
mV 


• 
Receiver 
Input 
Hysteresis 
50 mV Typ 


• 
Operates 
from 
Single 
5-V Supply 


• 
Low 
Power 
Requirements 


description 


The SN65176B 
and SN75176B 
differential 
bus 


transceivers 
are monolithic 
integrated 
circuits 
designed 
for 
bidirectional 
data 
communication 


on multipoint 
bus transmission 
lines. They 
are 
designed 
for 
balanced 
transmission 
lines 
end 
meet 
EIA Standard 
RS-422-A 
and RS-485 
and 
CCITT 
Recommendations 
V.11 
and X.27. 


The 
SN651768 
and 
SN75176B 
comb~e 
a 
3-state 
differential 
line driver 
and a differential 
input 
line receiver 
both 
of which 
operate 
from 


a 
single 
5-V 
power 
supply. 
The 
driver 
and 
receiver 
have 
active-high 
and 
active-low 
enables, 
respectively, 
that 
can 
be externally 


connected 
together 
to function 
as a direction 
control. 
The driver 
differential 
outputs 
and the 
receiver 
differential 
inputs 
are 
connected 


internally 
to form 
differential 
input/output 
(I/O) 
bus ports 
that 
are designed 
to offer 
minimum 
loading to the bus whenever 
the driver is disabled 
or VCC = O. These ports feature 
wide 
positive 
and 
negative 
common-mode 
voltage 
ranges 
making 
the 
device 
suitable 
for 
party-line 


applications. 


SN65176B. 
SN75176B 


DIFFERENTIAL 
BUS TRANSCEIVERS 


D, JG, OR P PACKAGE 


ITOP VIEW) 
~D8 
VCC 
RE 
2 
7 
B 


DE 
3 
6 
A 
D 
4 
5 
GND 


INPUT 
ENABLE 
OUTPUTS 


D 
DE 
A 
B 


H 
H 
H 
L 


L 
H 
L 
H 


X 
L 
Z 
Z 


DIFFERENTIAL 
INPUTS 
ENABLE 
OUTPUT 


A-B 
RE 
R 


vlD" 
0.2 V 
L 
H 


-0.2 
V < VIO < 0.2 V 
L 
? 


VID" 
-0.2 
V 
L 
L 


x 
H 
Z 


(61 A 


17) B 


(6) 
(7) :}BUS 


PRODUCTION DATA documonts 
contain information 


cunlnt II of publil:ltion 
dlt •. Products conform to 


specifications 
per the terms 
of T8XI. 
Instruments 
::~~:~~i~·r::1~1i 
~::i:~ti:r:1~O::~:~:t:~~ 
not 
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The driver 
is designed 
to handle 
loads up to 60 mA of sink or source 
current. 
The driver 
features 
positive- 
and 
negative-current 
limiting 
and thermal 
shutdown 
for 
protection 
from 
line fault 
conditions. 
Thermal 
shutdown 
is designed 
to occur 
at a junction 
temperature 
of approximately 
150°C. 
The receiver 
features 
a minimum 
input 
impedance 
of 
12 kll, 
an input 
sensitivity 
of ± 200 
mV, 
and a typical 
input 
hysteresis 
of 50 mV. 


The SN65176B 
and SN75176B 
can be used in transmission 
line applications 
employing 
the SN75172 
and 
SN75174 
quadruple 
differential 
line drivers and SN75173 
and SN75175 
quadruple 
differential 
line receivers. 


The SN65176B 
is characterized 
for operation 
from 
- 40°C 
to 105°C 
and the SN75176B 
is characterized 
for operation 
from 
O°C to 70°C. 


EQUIVALENT 
OF EACH INPUT 
vcc 
-----. 


Req 


Driver Input: 
Req:: 3 kn NOM 
Enable Inputs: 
Req;;:: 
8 kn NOM 


TYPICAL OF A AND B 1/0 PORTS 


-- 
vcc 


TYPICAL OF RECEIVER OUTPUT 
Vcc 
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absolute maximum 
ratings over operating free-air temperature 
range (unless otherwise 
noted) 


Supply 
voltage, 
Vcc 
(see Note 
1) . . . . . . . 
. . . . . . . . . . . . . . . . .. 
7 V 
Voltage 
at any bus terminal. 
. . . . . . . . . . . . . . . . 
- 10 V to 
15 V 
Enable input 
voltage. 
. . . . . 
. . . . . . . . . . . . . . . • . . . . . . . . . . . . .. 
. . . .. 
5.5 V 
Continuous 
total 
power 
dissipation 
(see Note 2) 
. . . . . . . . . . . . . .. 
See Dissipation 
Rating Table 


Operating 
free-air 
temperature 
range: 
SN65176B. 
. . . 
. . . . . . . . 
- 40°C 
to 
105°C 
SN75176B 
. . . . . . . . . . . . . . . . . . . . . . . . . . .. 
O°C to 70°C 
Storage 
temperature 
range 
. . . . . . . . . . . 
- 65°C 
to 
150°C 


Lead temperature 
1,6 mm (1/16 
inch) from 
the case for 
10 seconds: 
D or P package. 
. 
260°C 
Lead temperature 
1,6 mm (1/16 
inch) from 
case for 60 seconds: 
JG package 
.. 
300°C 


NOTES: 
1. All voltage 
values, 
except 
differential 
input/output 
bus voltage, 
are with 
respect 
to network 
ground terminal. 


2. 
In the JG package, 
the chips are glass mounted. 


PACKAGE 
TA 
- 
25°C 
DERATING 
FACTOR 
TA 
- 
70°C 
TA 
- 
105°C 


POWER 
RATING 
ABOVE 
TA 
- 
25°C 
POWER 
RATING 
POWER 
RATING 


D 
725 mW 
5.8 mW/oC 
464 mW 
261 mW 


JG 
825 mW 
6.6 mW/oC 
528 mW 
297 mW 


P 
1100 
mW 
8.8 mW/oC 
702 mW 
396 mW 


MIN 
TYP 
MAX 
UNIT 


Supply 
voltage, 
VCC 
4.75 
5 
5.25 
V 


12 
Voltage 
at any bus terminal 
(separately 
or common 
model, 
VI or Vie 
V 


-7 


High-level 
input voltage, 
VIH 
I D, OE, and RE 
2 
V 


Low·level 
input voltage, 
VIL 
I D, DE, and RE 
0.8 
V 


Differential 
input voltage. 
VID 
(see Note 31 
±12 
V 


Driver 
-60 
mA 


High~level output current, 
IOH 
Receiver 
-400 
~A 


Driver 
60 


Low-level 
output 
current. 
IOL 
mA 


Receiver 
8 


Operating 
free-air 
temperature. 
T A 
I SN651768 
-40 
105 


I SN751768 
°c 


0 
70 
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driver electrical 
characteristics 
over recommended 
ranges of supply voltage and operating 
free-air 
temperature 
(unless otherwise 
noted) 


PARAMETER 
TEST CONDITIONS 1 
MIN 
TYP* 
MAX 
UNIT 


VIK 
Input clamp voltage 
II - 
-18 
mA 
-1,5 
V 


Vo 
Output voltage 
10 = 0 
0 
6 
V 


IVOD11 
Differential 
output 
voltage 
10 = 0 
1.5 
6 
V 


RL = 100O, 
See Figure 
1 


Ya VaOl 


IVOD21 
Differential 
output 
voltage 
2 
V 


RL = 54O, 
See Figure 
1 
1,5 
2,5 
5 
V 


VOD3 
Differential 
output 
voltage 
See Note 4 
1,5 
5 
V 


~IVODI 


Change 
in magnitude 
of 


±0,2 
V 
differential 
output 
voltage 
§ 


+3 
Voe 
Common·mode 
output 
vol.tage 
RL = 54 ° or 100O, 
See Figure 
1 
V 


-1 


~IVoe 
Change in magnitude 
of 


±0,2 
V 
common-mode 
output 
voltage 
§ 


Output 
disabled, 
IVo 
= 12 V 
1 
10 
Output 
current 


Ivo 


mA 
See Note 
5 
= 
-7 
V 
-0,8 


IIH 
High·level 
input 
current 
VI 
- 
2.4 
V 
20 
pA 


IlL 
Low·level 
input current 
VI 
= 0.4 
V 
-400 
pA 


Vo 
= 
-7 
V 
-250 


Vo 
- 
0 
-150 
10S 
Short-circuit 
output 
current 
mA 
Vo 
- 
Vee 
250 


Vo 
= 12 V 
250 


10utputs 
enabled 
42 
55 
Ice 
Supply 
current 
Itotal 
package) 
No load 
mA 


10utputs 
disabled 
26 
35 


t The power-off 
measurement 
in EIA Standard RS-422-A applies to disabled outputs only and is not applied to combined 
inputs and outputs. 
* All typical 
values 
are at Vee 
= 5 V and TA = 25°C, 
§~IVODI 
and ~IVoel 
are the changes 
in magnitude 
of VOD and Voe 
respectively, 
that 
occur 
when 
the input 
is changed 
from 
a high 


level to a low level. 
NOTES: 
4. 
See EIA Standard 
RS-485 
Figure 3.5, Test Termination 
Measurement 
2. 
5. This applies for both power on afld off; refer to EIA Standard RS·485 for exact conditions. 
The RS-422·A 
limit does not apply 
for a combined 
driver and receiver terminal. 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 
too 
Differential·output 
delay time 
15 
22 
ns 


RL = 54O, 
See Figure 3 
tTD 
Differential-output 
transition 
time 
20 
30 
ns 


tpZH 
Output 
enable time to high level 
RL - 
110O, 
See Figure 4 
85 
120 
ns 


tpZL 
Output 
enable time to low level 
RL 
110O, 
See Figure 5 
40 
60 
ns 


tpHZ 
Output 
disable time from 
high level 
RL - 
110O, 
See Figure 4 
150 
250 
ns 


tpLZ 
Output 
disable time from 
low level 
RL - 
110O, 
See Figure 5 
20 
30 
ns 
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DATA 
SHEET PARAMETER 
RS-422-A 
RS-485 


VA 
Voa, 
Vob 
Voa, 
Vob 


IVOD11 
VO 
VO 


IVOD21 
VtlRL 
- 
100m 
Vt (RL - 
54 m 


IVOD31 


Vt (Test Termination 


Measurement 
2) 


"'IVODI 
IIVtI 
- 
IVtl1 
IIVt 
- 
IVtl1 


Voe 
IVosl 
IVosl 


"'IVoel 
I Vos 
- 
Vos 
I 
I Vos 
- 
Vos 
I 


105 
IIsal, 
IIsbl 


10 
Ilxa I, 
Ilxb 1 
lia, lib 


receiver electrical characteristics 
over recommended 
ranges of common-mode 
input voltage, supply 
voltage, 
and operating 
free-air temperature 
(unless otherwise 
noted) 


PARAMETER 
TEST CONDITIONS 
MIN 
Typt 
MAX 
UNIT 


VTH 
Differential-input 
high-threshold 
voltage 
Va 
- 
2.7 V, 
10 = 
-0.4 
mA 
0.2 
V 


VTL 
Differential·input 
low-threshold 
voltage 
Va 
= 0.5 
V, 
10 = 8 mA 
-0.2* 
V 


Vhys 
Hysteresis 
§ 
50 
mV 


VIK 
Enable-input 
clamp 
voltage 
11- 
18 mA 
1.5 
V 


VOH 
High·level 
output 
voltage 
VID 
- 
200 
mY, 
10H - 
400 
~A, 
2.7 
V 


See Figure 2 


VOL 
Low-level 
output 
voltage 
VID 
- 
-200 
mY, 
10L - 
8 mA, 
0.45 
V 


See Figure 2 


10Z 
High-impedance·state 
output 
current 
Va 
- 
0.4 
V to 2.4 V 
±20 
~ 


Other 
input 
- 
0 V, 
VI 
- 
12 V 
1 


II 
Line input current 
mA 
See Note 6 
VI = 
-7 
V 
-0.8 


IIH 
High-level 
enable-input 
current 
VIH = 2.7 
V 
20 
~A 


IlL 
Low-level 
enable-input 
current 
VIL 
- 
0.4 
V 
-100 
~A 


'j 
Input 
resistance 
12 
kll 


105 
Short-circuit 
output 
current 
-15 
-85 
mA 


Supply 
current 
(total 
package I 
I Outputs 
enabled 
42 
55 
Ice 
No load 
mA 
I Outputs 
disabled 
26 
35 


t All typical 
values 
are at Vee 
= 5 V, TA 
= 25°C. 
t The algebraic 
convention, 
in which 
the less-positive 
(more-negative) 
limit is designated 
minimum, 
is used in this data sheet for common- 
mode 
input 
voltage 
and threshold 
voltage 
levels only. 


§ Hysteresis 
is the difference 
between 
the positive-going 
input threshold 
voltage, 
VT +, and the negative-going 
input 
threshold 
voltage, 


VT _. 
See Figure 4. 
NOTE 6: 
This applies 
for both 
power 
on and power 
off. 
Refer to EIA Standard 
RS-485 
for exact 
conditions. 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


tpLH 
Propagation 
delay time, 
low-to-high-Ievel 
output 
VID = 0 to 3 V, 
21 
35 
ns 


tpHL 
Propagation 
delay time, 
high-to-Iow-Ievel 
output 
CL = 
15 pF, 
See Figure 6 
23 
35 
ns 


tpZH 
Output 
enable time to high level 
10 
20 
ns 


tpZL 
Output 
enable 
time to low 
level 
eL = 
15 pF, 
See Figure 7 
12 
20 
ns 


tpHZ 
Output 
disable 
time 
from 
high level 
20 
35 
ns 


tpLZ 
Output 
disable 
time 
from 
low 
level 
CL = 
15 pF, 
See Figure 7 
17 
25 
ns 
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GENERATOR 


(See Note AI 


INPUT 
!1.5V 
\~5: 
3V 


I 
I 
OV 


: 
I 
too~ 
~too 
: 
+- ~2.5V 


I 
50% 
II 
~-2.5 V 
...t It- tTO 


50% 
I 
I 
tTO -+l :.. 


~ 


----3V 


INPUT 
1.5 V 
1.5 V 
I 
I 
OV 


~tP2H 
I 
0.5V 
.._ 
ir---h--=::-VOH 


OUTP02.3.~._lJ~ 
tPHZ~ 
VOffl¥OV 


CL=50pF I 
(See Note BI _ 


I~PUTJ1.5V 
\:.~v----3V 


I 
I 
° V 


tp2L~ 
I 
I 
I 


I 
~tPLZ 


I 
r;;' 
5V 
\2.3 
V 
£0.5V 


••.---- 
-~- 
VOL 


NOTES: 
A. The input pulse is supplied by a generator having the following 
characteristics: 
PRR :5 1 MHz. 
50% 
duty cycle, 
tr :5:6 ns, 


tf s 
6 ns, Zout = 50 n. 
B. CL includes probe and jig capacitance. 
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GENERATOR 


(See Note A) 


INPUT 
~~.~V- 
3V 
:A"~v 
~OV 


I 
""--"'-I 


.,,"; 
~~. 
VO" 
I 
I 


OUTPUT 
1.3 V 
1.3 V 


VOL 


GENERATOR 


(See Nole AI 


~ 


-----3V 


INPUT 
----1.5V 


I 
51101.5 
V 
I 
OV 
S2 open 
IPZH -+l 
14- 
S3 closed 


~ 
~VOH 


OUTPUT 
'--J.... ~~_O.V 


~ 


----3V 


INPUT 
----1.5V 


I 
SlI0-1.5V 


I 
0 V 
S2 closed 


I 
S3 open 


IPZL~ 


~~_~~4.5V 


OUTPUT--I 
L 


VOL 


INPUT~1'5V 
----3V 
~~:70~:V 
INPUT~1'5V 
---3V 


53 closed 
I 
OV 
I 
0 V 


IPHZ~ 
I 
I 
IPLZ --14--+l 


~ 


I 
VOH 
~: 
---~1.3V 
0.5V 


OUTPUT 
T - - 
OUTPUT 
0.5 V 


---- 
~1.3V 
VOL 


VOLTAGE WAVEFORMS 


Sl 10 -1.5 
V 
52 closed 
53 closed 


NOTES: 
A. 
The input pulse is supplied 
by a generator 
having 
the following 
characteristics: 
PAR 
~ 
1 MHz, 
50% 
duty 
cycle, 
tr 
.:s 6 ns, 


tf 
:s 6 ns, Zout 
~ 50 O. 


B. CL includes 
p.rohe and jig capacitance. 
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DRIVER 
HIGH-LEVEL. 
OUTPUT VOLTAGE 


vs 


DRIVER 
HIGH-LEVEL 
OUTPUT CURRENT 


5 


DRIVER 
LOW-LEVEL 
OUTPUT VOLTAGE 
vs 
DRIVER 
LOW-LEVEL 
OUTPUT CURRENT 
5 


> 
4.5 
I 
Ql 
Cl 
4 
J!!0 
3.5 
>~ 
::l 
3 
So 
::l0 
2.5 
0; 
> 
2 
Ql-' 
.i::. 


1.5 
Cl:f 
I:I:0 
0.5 
> 


T 


VCC = 5 V 
TA=25°C 
r--t-..... 


•........•.....• 


•.•.•..•.. 


..•...•.., 


I 
VCC = 5 V 
TA = 25°C 


I 
I 
I 


~ 
>--- 
-- 
/' 


> 
4.5 
I 
Ql 
4 
Cl 
J!!0 
3.5 
>~ 
3 
::lC.:; 
2.5 
0 
0; 
2 
> 
Ql-'~ 
1.5 
0-'I-'0 
0.5 
> 


oo 
-20 
-40 
-60 
-80 
-100 
-120 


10H-High-Level Output Current-mA 


4 
>I 
3.5 
•. 
'".• 
~ 
3 
>~ 
::l 
2.5 
So 
::l0 
2 
•• 
.;::c~ 1.5 
~0 
I 
0 0.5 
0> 


I 
I 
VCC = 5 V f-- 
.....•• r-....... 
TA=25°C 


"'" 
r-...... 


.......... 


1"\ 


• 
1\, 


o o 
10 
20 
30 
40 
50 
60 
70 
80 
90 100 
10 - Output Current-mA 
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VID = 0.2 V 
TA = 25°C 


RECEIVER 
HIGH-LEVEL 
OUTPUT 
vs 


FREE-AIR 
TEMPERATURE 


Vcc 
= 5 V 
VID - 
200 mV 


IOH 
- 
-440/LA 


o 
-40 
-20 
0 
20 
40 
60 
80 
100 
120 


TA - Free-Air Temperature - °C 


Vcc 
= 5 V 
VIO = -200 
mV 


IOL = 8 mA 
-- 


>I 0.5 
•• 
Cl:!g 0.4 
~ 
"So 
"00.3 
Qj 
> 
" 
~ 0.2 
o 
..J 
I..J 
00.1 
> 


o 
-40 
-20 
0 
20 
40 
60 
80 
100 
120 


TA - Free-Air Temperature - °C 


-10 
-20 
-30 
-40 
-50 


IOH-High-Level 
Output Current-mA 


vs 


RECEIVER LOW-LEVEL OUTPUT CURRENT 


0.6 


~& 
0.5 
~ 
"6 
~ 
0.4 
&"o 
0.3 


VCC = 5 V 
TA = 25°C 


Qjt 
..J 
~ 
..J 
IS 
0.1 
> 


TEXAS 
• 
INSTRUMENTS 


SN65176B. SN75176B 
DIFFERENTIAL 
BUS TRAI~SCEIVERS 


5 


4 
>I8, 
~ 
3 
"0> 
SSo 
::l 
2 
0I0 
'> 


VID = 0.2 V 
Load = 8 kn to ground 
.1.1- 
TA = 25°C 


I 


- 
VCC = 5.25 V- 


VCC = 5 V -- 
VCC = 4.75 V - 


1.5 
2 


VI-Enable 
Voltage-V 


6 


5 


>I 
4 
'"en~ 
"0> 
3 
~ 
::lSo 
::l0 
2 
I0> 


I 
1 
I 
I 
VCC = 5.25 V 
VID = -0.2 
V 
Load = 1 kn to VCC 
.. 
TA=25°C 
VCC = 4.75 V 


"'. 
t 
VCC = 5 V 


1 
1.5 
2 
2.5 
VI-Enable 
Voltage-V 
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DIFFERENTIAL BUS TRANSCEIVERS 


Meets EIA Standards 
RS-422A and RS-485, 
CCITT Recommendations 
V.11 and X.27, 
and ISO 8482:1987(E) 


Designed 
and Tested for Data Rates up to 
35 MBaud 


SN65ALS176 
Operating 
Temperature- 
40°C 


to 85°C 


Three Skew Limits 
Available: 


'ALS176 
10 ns 


'ALS176A 
7.5 ns 


'ALS176B 
5 ns 


D OR P PACKAGE 


(TOP 
VIEW) 
~D8 
Vcc 
RE 
2 
7 
B 


DE 
3 
6 
A 


D 
4 
5 
GND 


INPUT 
ENABLE 
OUTPUTS 


D 
DE 
A 
B 


H 
H 
H 
L 


L 
H 
L 
H 


X 
L 
Z 
Z 


DIFFERENTIAL 
INPUTS 
ENABLE 
OUTPUT 


A-B 
RE 
R 


VIO ~ 0.2 V 
L 
H 


- 0.2 V < VIO < 0.2 V 
L 
? 


VID ~-0.2V 
L 
L 


X 
H 
Z 


tpmax 
- tpmln 
PACKAGE 


TA 
tsk{l)* 
SMALL 
OUTLINE 
PLASTIC 
DIP 
(D)t 
(P) 


O'C 
10 
SN75ALS1760 
SN75ALS176P 


to 
7.5 
SN75ALS176AD 
SN75ALS176AP 


70'C 
5 
SN75ALS176BO 
SN75ALS176BP 


-40'C 


to 
10 
SN65ALS1760 
SN65ALS176P 


85'C 


description 


The 
SN65ALS176 
and 
SN75ALS176 
series 
Differential 
Bus 
Transceivers 
are 
monolithic 
integrated circuits designed for bidirectional data 
communication 
on mUltipoint 
bus transmission 
lines. They 
are designed 
for 
balanced 
trans- 
mission lines and meet EIA Standards RS-422-A 
and RS-485, GGITI 
recommendations 
V.11 and 


X.27, and ISO 8482:1987(E). 


The SN65ALS176 and SN75ALS 176 series combine a 3-state differential line driver and a differential input line 
receiver both of which operate from a single 5-V power supply. The driver and receiver have active-high and 
active-low enables, respectively, which can be externally connected together to function as a direction control. 
The driver differential outputs and the receiver differential inputs are connected internally to form a differential 
input/output (I/O bus port that is designed to offer minimum loading to the bus whenever the driver is disabled 
or VCC = O.This port features wide positive and negative common-mode 
voltage ranges making the device 
suitable for party-line applications. 


The SN65ALS176 
is characterized 
for operation 
from - 40 


0G 
to 85°G and the SN75ALS176 
series 
is 
characterized for operation from OOGto 70oG. 


Designed 
for Multipoint 
Transmission 
on 
Long Bus Lines in Noisy Environments 


Low Supply 
Current 
Requirements 
30 mA Max 


Wide Positive 
and Negative 
Input/Output 
Bus Voltage 
Ranges 


Thermal 
Shutdown 
Protection 


t The 0 package 
is available 
taped 
and reeled. 
Add the suffix 
R to 


the device 
type. 
(e.g., SN75ALS1760R). 
* tsk(l) 
is the greater 
of 1) the difference 
between 
the maximum 
and 
minimum 
specified 
values 
of tpLH 
of (tOOH). and 2) the difference 


between 
the maximum 
and minimum 
specified 
values 
oftpHL 
(or 
tODU. 
This is the maximum 
range that the driver 
or receiver 
delay 


time will vary over temperature, 
VCC. 
and device-to-device. 


Driver Positive 
and Negative 
Current 
Limiting 


Receiver 
Input Hysteresis 


Glitch-Free 
Power-Up 
and Power-Down 
Protection 


Receiver 
Open-Circuit 
Fall-Safe Design 


PRODUCTION 
DATA documents 
conteln 
Informstlon 
curt.nt 
II 01 
publication 
dlte. Products 
conform 
to speclllCitlons 
per the ttfms 
ot 
texilinstnlments 
stlnd.rd 
'lll'lrrtnty. Production processing doe. not 
ne<:elurilylncludelestlngot.np.r.mde 
•••• 
TEXAS 
~ 
INSTRUMENTS 


SN65ALS176,SN75ALS176,SN75ALS176A,SN75ALS176B 
DIFFERENTIAL BUS TRANSCEIVERS 


16) A 


171 8 


t This symbol 
is in accordance 
with ANSI/IEEE 
Std 91-1984 
and lEG 


Publication 
617-12. 


EQUIVALENT 
OF EACH INPUT 


VCC 
----- 


Req 


Driver Input: 
Req = 3 kfl NOM 


Enable 
Inputs: 
Req::: 8 kn NOM 


TYPICAL 
OF A AND 8 I/O PORTS 


VCC 


180 kll 
NOM 


I C;PNNECTED 
ION 
A PORT 
I 
I 
I 


A OR 8 
18 kll 
NOM 


TYPICAL 
OF RECEIVER 
OUTPUT 


----- 
VCC 
85 n 
NOM 


16) 
17):}8US 


TEXAS l.!1 
INSTRUMENlS 
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DIFFERENTIAL BUS TRANSCEIVERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 
(see Note 1) 
7 V 
Voltage at any bus terminal 
- 10 V to 15 V 
Enable input voltage 
5.5 V 
Continuous total power dissipation 
See Dissipation Rating Table 
Operating free-air temperature 
range, TA: SN65ALS 176 - 
- 40·C to 85·C 


SN75ALS176 Series 
O·C to 70·C 
Storage temperature range 
- 65°C to 150·C 
Lead temperature 
1,6 mm (1/16 inch) from case for 10 seconds 
260·C 


PACKAGE 


TA ~ 25·C 
DERATING 
FACTOR 
TA = 70·C 
TA = 85·C 


POWER 
RATING 
ABOVE 
T A = 25·C 
POWER 
RATING 
POWER 
RATING 


D 
725mW 
5.8mWrc 
464mW 
377mW 


P 
1000mW 
8.0mwrc 
640mW 
520mW 


MIN 
TYP 
MAX 
UNIT 


Supply voltage, VCC 
4.75 
5 
5.25 
V 


Voltage at any bus terminal (separately or common mode), VI or VIC 
12 
V 
-7 


High-level input voltage, VIH 
I D, DE, and RE 
2 
V 


Low-level input voltage, VIL 
D, DE, and RE 
0.8 
V 


Differential input voltage, VID (see Note 2) 
,.12 
V 


Driver 
-60 
mA 
High-level output current, IOH 
Receiver 
-400 
I1A 


Driver 
60 
Low-level output current, IOL 
mA 


Receiver 
8 


SN65ALS176 
-40 
85 
Operating free-air temperature, TA 
SN75ALS176 
0 
70 
·C 


TEXAS -If 
INSlRUMENlS 
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driver electrical 
characteristics 
over recommended 
ranges 
of supply 
voltage 
and operating 
free-air 


temperature 
range 
(unless 
otherwise 
noted) 


PARAMETER 
TEST 
CONDITIONSt 
MIN 
TYpt 
MAX 
UNIT 


VIK 
Input clamp voltage 
11=-18mA 
-1.5 
V 


Vo 
Output voltage 
10=0 
0 
6 
V 


IVOD11 
Differential output voltage 
10 =0 
1.5 
6 
V 


RL = 100 Q, 
See Figure 1 
1/2VOD1 


IVOD21 
Differential output voltage 
2 
V 


RL = 54 Q, 
See Figure 1 
1.5 
2.5 
5 
V 


VOD3 
Differential output voltage 
Vtest =-7Vto 
12V, 
See Figure 2 
1.5 
5 
V 


alVODI 
Change in magnitude of differential 
±0.2 
V 
outputvoltage § 


3 
VOC 
Common-mode output voltage 
RL = 54 Q or 100 Q, See Figure 1 
-1 
V 


alVocl 
Change in magnitude of 
±0.2 
V 
common-mode output voltage§ 


Output disabled, 
IVO=12V 
1 
10 
Output current 
See Note 3 
VO=-7V 
-0.8 
mA 


IIH 
High-level input current 
VI = 2.4 V 
20 
JlA 


IlL 
Low-level input current 
VI = 0.4 V 
-400 
JlA 


VO=-6V 
SN65ALS176 


VO=-7V 
SN75ALS176 
-250 


Short·circuit 
outputcurrert 
'U 
VO=O 
All 
-150 
10S 
VO=VCC 
All 
mA 


VO= 8V 
SN65ALS176 
250 


VO= 12V 
SN75ALS176 


Outputs enabled 
23 
30 
ICC 
Supply current 
No load 
mA 
Outputs disabled 
19 
26 
t The power-off measurement in EIA Standard RS-422-A applies to disabled outputs only and is not applied to combined inputs and outputs. 
t All typical values are at VCC = 5 V and TA = 25"C. 
§ a I VOD I and a I Voc I are the changes in magnitude ofVOD and VOC respectively, that occur when the input is changed from a high level to 
a low level. 


'II Duration 
of the short 
circuit 
should 
not exceed 
one second. 
NOTE 3: This applies for both power on and off; refer to EIA standard RS-485 for exact conditions. The RS-422-A limit does not apply for a 


combined 
driver 
and 
receiver 
terminal. 


TEXAS "-!1 
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driver sWitching characteristics 
over recommended ranges of supply voltage and operating 
free-air temperature 


SN65ALS176 


PARAMETER 
TEST 
CONDITIONS 
MIN 
TYpt 
MAX 
UNIT 


too 
Differential 
output 
delay 
time 
15 
ns 


tskfD) 
Pulse 
skew (I tOOL - tDDH I) 
RL = 54 Q, 
CL 
= 50 pF, 
See Figure 
3 
0 
2 
ns 


tTO 
Differential 
output 
transijion 
time 
8 
ns 


tpZH 
Output 
enable 
time to high level 
RL=110Q, 
CL = 50 pF, 
See Figure 
4 
80 
ns 


tPZL 
Output 
enable 
time to low level 
RL=110Q, 
CL = 50 pF, 
See Figure 
5 
30 
ns 


tpHZ 
Output 
disable 
time from 
high lever 
RL= 
110Q, 
CL = 50 pF, 
See Figure 
4 
50 
ns 


tpLZ 
Output 
disable 
time from 
low level 
RL= 
110Q, 
CL = 50 pF, 
See Figure 
5 
30 
ns 


PARAMETER 
TEST 
CONDITIONS 
MIN 
TYpt 
MAX 
UNIT 
I'ALS176 
3 
8 
13 


too 
Differentiai 
output 
delay time 
I 'ALS176A 
4 
7 
11.5 
ns 


l'ALS176B 
RL = 54 Q, 
CL 
= 50 pF, 
See Figure 
3 
5 
8 
10 


tsk(D) 
Pulse 
skew (I tOOL - tDDH I) 
0 
2 
ns 


tTD 
Differentiai 
output 
transition 
time 
8 
ns 


tPZH 
Output 
enable 
time to high level 
RL=110Q, 
CL = 50 pF, 
See Figure 
4 
23 
50 
ns 


tpZL 
Output 
enable 
time to low level 
RL= 
110Q, 
CL = 50 pF, 
See Figure 
5 
14 
20 
ns 


tpHZ 
Output 
disable 
time from 
high level 
RL = 110 Q, 
CL = 50 pF, 
See Figure 
4 
20 
35 
ns 


tpLZ 
Output 
disable 
time from 
101Vlevel 
RL = 110 Q, 
CL = 50 pF, 
See Figure 
5 
8 
17 
ns 


DATA 
SHEET 
PARAMETER 
RS-422-A 
RS-485 


Vo 
VOa, Vob 
VOa, Vob 
IVOD11 
VA 
VA 


IVOD21 
VdRL= 
100Q) 
Vt (RL= 
54Q) 


IVOD31 
Vt (Test Termination 


Measurement 
2) 


"'IVODI 
IIVt 
1-IVtll 
IIVt 
1-IVtll 


VOC 
I Vas 
1 
I Vas I 


"'IVocl 
IVos-Vosl 
I Vas-Vas 
I 


10S 
Ilsa I, Ilsb I 


10 
Ilxa 
I, Ilxb 
1 
lia, lib 
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receiver electrical characteristics over recommended ranges of common-mode 
Input voltage, 


supply voltage, and operating free-air temperature (unless otherwise noted) 


PARAMETEB 
TEST 
CONDITIONS 
MIN 
TYpt 
MAX 
UNIT 


VTH 
Differential-input 
high-threshold 
voltage 
VO=2.7V, 
10 =-O.4mA 
0.2 
V 


VTL 
Differential-input 
low-threshold 
voltage 
VO=0.5V, 
10 =8mA 
-0.2* 
V 


Vhvs 
Hysteresis§ 
60 
mV 


VIK 
Enable-input 
clamp 
voltage 
11=-18mA 
-1.5 
V 


VOH 


VID = - 200 mV, 
10H = - 400 1lA, 
2.7 
V 
High-level 
output 
voltage 
See Figure 
6 


VOL 
Low-level 
output 
voltage 
VID =-200 
mV, 
10L = 8 mA, 
0.45 
V 


See Figure 
6 


10Z 
High-impedance-state 
output 
current 
Vo 
= 0.4 V to 2.4 V 
±20 
IlA 


II 


Other 
input 
= 0 V, I VI = 12 V 
1 
Line input current 
See Note 4 
I VI =7V 


mA 
-0.8 


IIH 
High-level 
enable-input 
current 
VIH=2.7V 
20 
IlA 


IlL 
Low-level 
enable-input 
current 
VIL = 0.4 V 
-100 
IlA 


r; 
Input resistance 
12 
20 
kQ 


10S 
Short-circuit 
output 
current 
VID = 200 mV, 
VO=O 
-15 
-85 
mA 


IOutputs 
enabled 
23 
30 
ICC 
Supply 
current 
No load 
IOutputs 
disabled 


mA 


19 
26 
t All typical 
values 
are at VCC 
= 5 V, TA = 25"C. 
* The algebraic 
convention, 
in which 
the less-positive 
(more-negative) 
limit is designated 
minimum, 
is used 
in this data sheet 
for common-mode 
input voltage 
and threshold 
voltage 
levels 
only. 
§ Hysteresis 
is the difference 
between 
the positive-going 
input threshold 
voltage, 
VT +, and the negative-going 
input threshold 
voltage, 
VT _. See 


Figure 
4. 


NOTE 
4: 
This applies 
for both power 
on and power 
off. Refer to EIA Standard 
RS-485 
for exact 
conditions. 


receiver switching characteristics over recommended ranges of supply voltage and operating 
free-air temperature 


SN65ALS176 


PARAMETER 
TEST 
CONDITIONS 
. 
MIN 
TYpt 
MAX 
UNIT 


tod 
Propagation 
time 


VID = - 
1.5 V to 1.5 V, CL = 15 pF, 
See Figure 
7 


25 
ns 


tsk(o) 
Pulse 
skew (I tpHL 
- tpLH I) 
0 
2 
ns 


tpZH 
Output 
enable 
time to high level 
11 
18 
ns 


tPZL 
Output 
enable 
time to low level 
CL = 15 pF, 
See Figure 
8 
11 
18 
ns 


tpHZ 
Output 
disable 
time from high level 
50 
ns 


tpLZ 
Output 
disable 
time from 
low level 
30 
ns 


PARAMETER 
TEST 
CONDITIONS 
MIN 
TYPT 
MAX 
UNIT 
I 'ALS176 
9 
14 
19 


tpd 
Propagation 
time 
I 'ALS176A 
10.5 
14 
18 
ns 


!'ALS176B 


VID = - 
1.5 V to 1.5 V, CL = 15 pF, 
See Figure 
7 
11.5 
13 
16.5 


tsk(o) 
Pulse 
skew (i tpHL 
- tpLH I) 
0 
2 
ns 


tpZH 
Output 
enable 
time to high level 
7 
14 
ns 


tPZL 
Output 
enable 
time to low level 


CL = 15 pF, 
See Figure 
8 
20 
35 
ns 


tpHZ 
Output 
disable 
time from 
high level 
20 
35 
ns 


tpLZ 
Output disable time from low level 
8 
17 
ns 


TEXAS II 
INSIRUMENlS 
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VtestJ- 


INPU~1.5V 
-~5~ 
3V 


I 
I 
I 
I 
0 V 
I 
I 
tOOL 


tOOH 
-14-+l 
~ 
(See Note C) 


(See Note C): 
+_ ~2.5 V 


OUTPUT 
I 
I 


I 
: 
~-2.5V 


'TO -.l:' 
-.l~'TO 


VOL TAGE WAVEFORMS 


GENERATOR 


(See Note AI 


NOTES: 
A. 
The input 
pulse 
is supplied 
by a generator 
having 
the following 
characteristics: 
PRR s 1 MHz, 
50% duty cycle, 
tr s 6 ns, tf S 6 ns, 
Zo ; 50 Q. 


B. 
CL includes 
probe 
and jig capacitance. 


C. too; 
tOOH 
or tOOL 


FIGURE 3. DRIVER DIFFERENTIAL-OUTPUT 
DELAY AND TRANSITION 
TIMES 
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INPUT 
~----3V 
:..Ji '" v 
,~ 
v i\-- 0 V 


1__ 
I 
1 
O.SV 


~tPZH 
I 


~ 


_LVOH 
. 
I 
I-r- 
OUTPUT 
2.3V 
I 
I 
T 


tPHZ~ 
Voff~OV 


INPUTJ1SV 
~~v----3V 


I 
I ----OV 


tPZL~ 
I 
I 
1 


: 
~tPLZ 


-_ 
g: 
sv 


OUTPUT 
\'2.3 V 
L0.5V 


_.---- 
-,- 
VOL 


NOTES: 
A. 
The 
input 
pulse 
is supplied 
by a generator 
having 
the following 
characteristics: 
PRR s 1 MHz, 
50% dUty cycle, 
tr s 6 ns, tf S 6 ns, 


Zo = 50 Q. 


8. 
CL includes 
probe 
and jig capacitance. 


TEXAS ." 
INSIRUMENlS 


SN65ALS176,SN75ALS176,SN75ALS176A,SN75ALS176B 
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INPUT 
~~.~V- 
3V 


~'~. 
~oV 


I 
~tPHl 


tPlH 
--i4--+i 
(See Note C) 


ISee N:e 
C) 
~-.~ 
,-: 
VOH 


OUTPU~t.3V 
L 


vOL 


TESTCIRCUIT 
VOLTAGE WAVEFORMS 


FIGURE 7. RECEIVER PROPAGATION DELAY TIMES 


GENERATOR 


(See Note A) 


GENERATOR 


(See Note 
Al 


~ 


-----3V 
Sl to 1.5 V 


INPUT 
----1.5VS20pen 


I 
S3 closed 


I 
OV 


tpZH -.l I+- 


~ 
~VOH 


OUTPUT 
"--J...- ~~_ O.V 


~ 


----3V 


INPUT 
----1.5V 


I 
S1to -1.5 V 
I 
0 V S2 closed 
I 
53 open 


tPZl-l+-+! 


~~_~~4.5V 


OUTPUT---l 
L 


VOL 


INPUT£'(15V 
----3V 
~~:70~:V 
INPUT~1.5V 
---3V 


53 closed 


I 
0 V 
I 
0 V 


tPHZ~ 
I 
I 
tp l Z --l4--+i 


~ 


I 
VOH 
~I 
---~1.3V 
0.5 V 
OUTPUT 
T - - 
OUTPUT 
0.5 V 


---- 
~1.3V 
VOL 


VOLTAGE WAVEFORMS 


S1to -1.5 V 
52 closed 
53 closed 


FIGURE 8. RECEIVER OUTPUT ENABLE AND DISABLE TIMES 


NOTES: A. The inpul pulse is supplied by a generator having the following characteristics: PRR s 1 MHz, 50% duty cycle, Ir s 6 ns, If S 6 ns, 


Zo = 50 O. 


B. CL includes probe and jig capacilance. 
C. tpd = tPLH or tpHL 
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DRIVER 
HIGH·LEVEL 
OUTPUT CURRENT 


5 
I 
. VCC = 5 V 
TA = 25°C 
---...... 


•...•..•...... 


.••.......• 


l"-..... 


" 


> 
4.5 
I 
Ql 
'" 
4 
:! 
"0 
3.5 
>:; 
3 
Co:;0 
2.5 
a; 
> 
2 
Ql...• 
i:. 


1.5 
'":r 
I:t:0 
0.5 
> 
o o 
-20 
-40 
-60 
-80 
-100 
-120 


10H-High·Level Output Current-mA 


vs 
DRIVER 
LOW·LEVEL 
OUTPUT CURRENT 


5 


> 
4.5 


I 
Ql 
4 


'":! 
"0 
3.5 
>~ 
3 
OJ 
Co:; 
2.5 
0 
a; 


2 
> 
Ql...• 
~ 
1.5 
0...• 
I...• 
0 
0.5 
> 


I 


VCC = 5 V 
~ TA = 25°C 


I1 
I 
------ 
~ 
/ 


I 
I 


VCC = 5 V I-- 


...•••. 


•....•... 
TA = 25°C 


.•...•.• 


-........ 


-........ 


'- 


'" 


\ 
\ 


>I 
3.5 
8,.• 
-5 
3 
>~ 
S. 
2.5 


OJo 
•• 
2 
.., 
c 
~ 
1.5 
=i5 
I 
Qo 0.5 
> 
o o 
10 
20 
30 
40 
50 
60 
70 
80 
gO 
100 
10 - Output Current-mA 
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VID = 0.2 V 
TA = 25°C 


-10 
-20 
-30 
-40 
-50 


IOH-High-LeYel 
Output 
Current-mA 


YS 
RECEIVER LOW·LEVEL 
OUTPUT CURRENT 


0.6 


> 
~ 
0.5 
~ 
"0 
~ 
0.4 
:>~ 
:>o 
0.3 


0;:; 
...J 
~ 
0.2 
o...J 
I5 
0.1 
> 


VCC - 
5 V 


VIO - 
-200 
mV 
TA - 
25°C 


RECEIVER HIGH-LEVEL 
OUTPUT 
vs 


FREE-AIR TEMPERATURE 


VCC - 
5 V 
VIO - 
200 mV 
IOH - 
-440I'A 
>I 
" 4 
Cl~ 
"0 
> 
- 
:; 3 
~ 
:>o 
0; 
~ 2 
...Ji:. 
Cl:f 


~ 1 
o> 


o 
-40 
-20 
0 
20 
40 
60 
80 
100 
120 


TA - Free-Air 
Temperature 
- °c 


VCC - 
5 V 
VID - 
-200 
mV 
IOL - 
8 mA 
-- 
- 


>I 0.5 
" 
Cl~ 
"0> 0.4 
:;c.:;00.3 
Qj 
>" 
~ 0.2 
o...J 
I...J 
00.1 
> 
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5 


4 
> 
I 
'" 
Cl~ 
3 
"0> 
" 


Co 
" 
2 
0 
I0> 


VID ~ 0.2 V 
load = 8 kll to ground 
TA ~ 25°C 
r--=--1vcc 
= 5.25 V- 


~ 
f--- 
VCC = 4.75 V 
"-VCC 
= 5 V 


6 


5 


> 


I 
'" 
4 
Cl~ 
"0> 
" 


3 


Co 
"0 
I 
2 
0> 


VID ~ 
-0.2 
V 
I 
J 


load 
~ 1 kl! to VCC 
VCC ~ 5.25 V 


TA 
= 25°C I 
.,. 
I 
I 
VCC = 4.75 V 


V~C 
= 5 vI 


UP TO 53 
TRANSCEIVERS 
• • • 
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• 
Meets EIA Standards 
RS-422-A and RS-485 
and CCITT Recommendations 
V.11 and X.27 


High-Speed 
Advanced 
Low-Power 
Schottky 
Circuitry 


Designed 
for 25-MBaud 
Operation 
in Both 
Serial and Parallel 
Applications 


Low Skew between 
Devices 
... 
6 ns Max 


• 
Low Supply 
Current 
Requirements 
30 mA Max 


• 
Individual 
Driver and Receiver 
I/O pins with 
Dual VCC and Dual GND 


• 
Wide Positive 
and Negative 
Input/Output 
Bus Voltage 
Ranges 


• 
Driver Output 
Capacity 
... 
±60 mA 


• 
Thermal 
Shutdown 
Protection 


• 
Driver Positive 
and Negative 
Current 
limiting 


• 
Receiver 
Input Impedances 
12 kG Min 


• 
Receiver 
Input Sensitivity 
±200 
mV 
Max 


• 
Receiver 
Input Hysteresis 
... 
60 mV Typ 


• 
Operates 
from a Single 5-V Supply 


• 
Glitch-Free 
Power-Up 
and Power-Down 
Protection 


description 


The SN65ALS180 
and SN75ALS180 
Differential 
Driver 
and 
Receiver 
Pairs 
are 
monolithic 
integrated circuits designed for bidirectional 
data 
communication 
on multipoint 
bus transmission 
lines. 
They 
are 
designed 
for 
balanced 
transmission 
lines 
and 
meet 
EIA Standards 
RS-422-A 
and 
RS-485 
and 
CCITT 
recommendations 
V.11 and X.27. 


The SN65ALS180 and SN75ALS180 combine 
a 
3-state differential 
line driver and a differential 
input line receiver both of which operate from a 
single 5-V power supply. The driver and receiver 
have 
active-high 
and 
active-low 
enables, 
respectively, which can be externally connected 
together 
to function 
as a direction 
control. The 
driver 
differential 
outputs 
and 
the 
receiver 
differential inputs are connected to separate pins 
for greater 
flexibility 
and are designed 
to offer 


SN65ALS180, SN75ALS180 
DIFFERENTIAL DRIVER AND RECEIVER PAIRS 


D OR N PACKAGE 


{TOP 
VIEW) 


NC 


R 
RE 
DE 


D 
GND 
GND 


VCC 
VCC 


A 


B 


Z 


Y 


NC 


, U14 


2 
13 


3 
12 


4 
11 


5 
10 
6 
9 
8 


INPUT 
ENABLE 
OUTPUTS 


D 
DE 
Y 
Z 


H 
H 
H 
L 


L 
H 
L 
H 


X 
L 
Z 
Z 


DIFFERENTIAL 
INPUTS 
ENABLE 
OUTPUT 


A-B 
RE 
R 


VID'" 
0.2 V 
L 
H 


-0.2 
V < VID < 0.2 V 
L 
? 


VID:;; 
-0.2 
V 
L 
L 


X 
H 
Z 


H = high level. 
L = low level, ? = indeterminate. 


X = irrelevant. 
Z = high 
impedance 
(off) 


DE 
141 


D 


191 
y 


Z 


DE~~y 


D~Z 
_ 
131 
RE 
1121 
A 


1111 


PRODUCTION 
DATA documents 
contain 
information 
current 
8S of publication 
date. 
Products 
conform 
to 
specifications per the terms of Texas Instruments 
~~~~~:~~i~at::1~1e 
~~::i~~ti:; 
:1~O::~:~:t:r~~S 
not 
TEXAS 
~ 
INSTRUMENTS 


SN65ALS180, SN75ALS180 
DIFFERENTIAL DRIVER AND RECEIVER PAIRS 


minimum 
loading to the bus when the driver is disabled or Vee = O.These ports feature wide positive and 
negative common-mode 
voltage ranges making the device suitable for party-line applications. 


The SN65ALS180 is characterized 
for operation from -40oe 
to 85°e and the SN75ALS180 is characterized 
for operation from ooe to 70oe. 


EQUIVALENT 
OF EACH 
INPUT 


VCC 
----- 


Req 


Driver 
and Driver 
Enable 
Inputs: 
Req 
- 
12 klJ NOM 
Receiver 
Enable 
Input: 
Req - 
30 
klJ NOM 


RECEIVER 
A INPUT 


VCC 


RECEIVER 
B INPUT 


VCC 


TYPICAL 
OF RECEIVER 
OUTPUT 


B5 lJ 
VCC 


NOM 
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DIFFERENTIAL 
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absolute 
maximum ratings over operating 
free-air temperature-range 
(unless otherwise 
noted) 


Supply voltage, VCC (see Note 1) 
7 V 


Voltage at any bus terminal 
.. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
-10 
V to 15 V 
Enable input voltage. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
5.5 V 


Continuous 
total power dissipation 
See Dissipation 
Rating Table 
Operating free-air temperature 
range, TA: SN65ALS180 . . . . . . . . . . . . . . . . . . . . . . .. 
- 40·C to 85·C 


SN75ALS180 
O·C to 70·C 


Storage temperature 
range 
.. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
-65·C 
to 150·C 


Lead temperature 
1,6 mm (1/16 inch) from case for 10 seconds. 
. . . . . . . . . . . . . . . . . . . . . .. 
260·C 


NOTE 
1: 
All voltage 
values, 
except 
differential 
I/O bus voltage, 
are with 
respect 
to network 
ground 
terminal. 


PACKAGE 
TA s 25'C 
DERATING 
FACTOR 
TA = 70'C 
TA = 85'C 
POWER 
RATING 
ABOVE 
TA = 25'C 
POWER 
RATING 
POWER 
RATING 


D 
950mW 
7.6mwrc 
60BmW 
494mW 


N 
1150mW 
9.2 mwrc 
736mW 
59BmW 


MIN 
TYP 
MAX 
UNIT 


Supply 
voltage, 
VCC 
4.75 
5 
5.25 
V 


Voitage 
at any bus terminal 
(separately 
or common 
mode), 
VI or VIC 


12 
V 
-7 


High-level 
input 
voltage, 
VIH 
D, DE, and 
RE 
2 
V 


Low-level 
input 
voltage, 
VIL 
D, DE, and 
RE 
0.8 
V 


Differential 
input 
voitage, 
VID (see Note 
2) 
±12 
V 


High-level 
output 
current. 
10H 


Driver 
-60 
mA 


Receiver 
-400 
IlA 


Low-level 
output 
current, 
10L 
Driver 
60 


Receiver 
mA 


B 


Operating 
free-air 
temperature, 
TA 
ISN65ALS1BO 
-40 
85 
'c 
ISN75ALS 
180 
0 
70 
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driver electrical characteristics over recommended ranges of supply voltage and operating free- 
air temperature (unless otherwise noted) 


PARAMETER 
TEST 
CONDITIONSt 
MIN 
TVP; 
MAX 
UNIT 


VIK 
Input clamp voltage 
11- -18mA 
1.5 
V 


Vo 
Output voltage 
10 = 0 
0 
6 
V 


[VOD11 
Differential output voltage 
10 -0 
1.5 
6 
V 


RL=100a, 
See Figure 1 
1/2VOD1 


IVOD21 
Differential output voltage 
2 
V 


RL = 54 a, 
See Figure 1 
1.5 
2.5 
5 
V 


VOD3 
Differential output voltage 
Vtest- 
-7Vto 
12V. 
See Figure 2 
1.5 
5 
V 


dlVODI 
Change in magnitude of 
±0.2 
V 
differential output voltage§ 


+3 
VOC 
Common-mode output voltage 
RL = 54 a or 100 a, 
See Figure 1 
V 
-1 


d[VoC[ 
Change in magnitude of 
±0.2 
V 
common-mode output voltage§ 


Output disabled, 
VO-12V 
1 


10 
Output current 
mA 
See Note 3 
Vo - 
-7V 
-0.8 


IIH 
High-level input current 
VI = 2.4 V 
20 
~ 


IlL 
Low-level input current 
VI - 0.4 V 
400 
~ 


VO--7V 
SN75ALS180 
-250 
Vo = -6V 
SN65ALS180 


Short-circu~ output current~ 
Vo = 0 
All 
-150 
mA 
10S 
Vo - VCC 
All 


Vo = 8V 
SN65ALS180 
250 


VO=12V 
SN75ALS180 


Supply current 
No load 
Outputs enabled 
23 
30 
mA 
ICC 
Outputs disabled 
19 
26 
t The power-off measurement in EIA Standard RS-422-Aapplies to disabled outputs only and is not applied to combined inputs and outputs. 


§ dl VOD 1 and d[ VOC I are the changes in magnitude of VOD and VOC respectively, that occur when the input is changed from a high level 
to a low level. 


~ Ouration of the short circuit should not exceed one second. 
NOTE 3: This applies for both power on and off; refer to EIA Standard RS-485 for exact conditions. The RS-422-A limit does not apply for a 
combined driver and receiver terminal. 


driver switching characteristics over recommended ranges of supply voltage and operating free- 
air temperature 


PARAMETER 
TEST 
CONDITIONS 
MIN 
TVP; 
MAX 
UNIT 


too 
Oifferential-output delay time 
3 
8 
13 
ns 


Skew (I tOOH-tOOL I) 
RL = 54 a. 
CL = 50 pF, 
1 
6 
ns 


tm 
Differential 
output 
transition 
time 
See Figure 3 
3 
8 
13 
ns 


tPZH 
Output enable time to high level 
RL - 
110 a. 
See Figure ~ 
23 
50 
ns 


tPZL 
Output enable time to low level 
RL - 
110 a, 
See Figure 5 
19 
24 
ns 


tpHZ 
Output disable time from high level 
RL = 110 a. 
See Figure 4 
8 
13 
ns 


tpLZ 
Output disable time from low level 
RL - 110 a. 
See Figure 5 
8 
13 
ns 
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DATA 
SHEET 
PARAMETER 
RS-422-A 
RS-485 


VA 
Voa, Vob 
voa, Vob 


IVoD11 
Vo 
VO 


IVOD21 
Vt (Rl 
- 
100 il) 
Vt (Rl 
- 
54 il) 


IVoD31 


Vt (Test Termination 


Measurement 
2) 


Vtest 
Vtst 


I1IVoDI 
IIVtl-IVtll 
IIVtl 
IVtl1 


VOC 
IVos 
I 
IVos 
I 


I1IVocl 
I Vos 
- 
Vos I 
I Vos 
- 
Vos 
1 


105 
i1sa I, Ilsb 
1 


10 
Ilxa 
i, Ilxb 
I 
lia.1ib 


receiver electrical characteristics 
over recommended ranges of common-mode input voltage, 
supply voltage, and operating free-air temperature (unless otherwise noted) 


PARAMETER 
TEST 
CONDITIONS 
MIN 
TYpt 
MAX 
UNIT 


VTH 
Differential-input 
high-threshold 
voltage 
Va 
- 
2.7 V, 
10 = -0.4 
mA 
0.2 
V 


VTl 
Differential-input 
low-threshold 
voltage 
Va = 0.5 V, 
10 = 8 mA 
-0.2* 
V 


Vhvs 
Hysteresis§ 
60 
mV 


VIK 
Enable-input 
clamp 
voltage 
11- 
-18 
mA 
1.5 
V 


VOH 
High-level 
output 
voltage 
VID = 200 mV, 
10H = -400 
IJ,A, 
2.7 
V 


See Figure 
6 


Val 
low-level 
output 
voltage 
VID = -200 
mV, 
10l = 8 mA, 
0.45 
V 
See Figure 
6 
10l 
High-impedance-state 
output 
current 
Va 
- 
0.4 V to 2.4 V 
:t20 
IlA 


Other 
Input = 0 V. 
IVI = 12V 
1 


mA 
II 
Line input 
current 


See Note 
4 
IVi- 
7V 
0.8 


IIH 
High-level 
enable-input 
current 
VIH - 
2.7V 
20 
IJ,A 


III 
low-level 
enable-input 
current 
Vil 
- 
0.4 V 
-100 
IlA 


r; 
Input 
resistance 
12 
kil 


10S 
Short-circuit 
output 
current 
VID - 
200 mV, 
Va 
- 
0 
15 
85 
mA 


I Outputs 
enabled 
23 
30 
mA 
ICC 
Supply 
current 
No load 


I Outputs 
disabled 
19 
26 


tAli 
typicai 
values 
are at VCC = 5 V, TA = 25°C. 
. 


* The algebraic 
convention, 
in which 
the less-positive 
(more-negative) 
limit is designated 
minimum, 
is used 
in this data sheet for common-mode 


input 
voltage 
and threshold 
voltage 
levels 
only. 


§ Hysteresis 
is the difference 
between 
the positive-going 
input 
threshold 
voltage, 
Vr +, and the negative-going 
input 
threshold 
voltage, 
VT-. 
See Figure 
4. 


NOTE 
4: 
This applies 
for both 
power 
on and 
power 
off. Refer to EIA Standard 
RS-485 
for exact 
conditions. 
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receiver switching characteristics 
over recommended ranges of supply voltage and operating 
free-air temperature 


PARAMETER 
TEST 
CONDITIONS 
MIN 
TYpt 
MAX 
UNIT 


tpLH 
Propagation 
delay 
time, 
low-to-high-ievel 
output 
9 
14 
19 
ns 


tpHL 
Propagation 
delay 
time, 
high-to-Iow-Ievel 
ou1put 
VID = -1.5 
V to 1.5 V, 
See Figure 
7, 
9 
14 
19 
ns 


Skew 
( I tpLH 
- 
tpHL I) 
CL=15pF 
2 
6 
ns 


tpZH 
Outpu1 
enable 
time to high 
level 
7 
14 
ns 


tpZL 
Output 
enable 
time to low level 
7 
14 
ns 


tpHZ 
Ou1put 
disable 
time from 
high 
level 
CL = 15 pF, 
See Figure 
8 
20 
35 
ns 


tpLZ 
Output 
disable 
time from 
low level 
8 
17 
ns 


Voc 
~ 


FIGURE 1. DRIVER VOD AND VOC 


INPUT 
!1.5V 
\~5~ 
3V 
, 
' 
I 
I 
0 V 
I 
I 


tDDH~ 
~IDDL 
: 
+- ~25V 


I 
50% 


II 
~-2.5V 


~ 
~tTO 


I 
I 


lTO -+l 
:. 


NOTES: 
A. 
The input 
pulse 
is supplied 
by a generator 
having 
the following 
characteristics: 
PRR s 
1 MHz, 50% duty cycle, 
tr s 6 ns, tf S 6 ns, 
leut = son. 


B. 
CL includes 
probe 
and jig capacitance. 
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INPUT 
~----3V 


~'JV 
'OV~OV 


j.---.I- tPZH 
I 
0.5 V 


,,_ 
V--i:f-=::- 
VOH 


OUTP0 
2.3.~.._lJ~ 
tPHZ~ 
Voff~OV 


GENERATOR 


(See Note 
Al 


RL=110n 


OUTPUT 


INPUT11.5V 
~~v----3V 


I 
I 
0 V 


tPZL~ 
I 


r 
I 
I 
~tPLZ 


\2.3V 
!~:~ 
_.----f--i~ 
VOL 


GENERATOR 


(See Note Al 


NOTES: 
A. The input pulse is supplied 
by a generator 
having the following 
characteristics: 
PRR :s; 1 MHz, 
50% 
duty cycle, 
tr 
:5 6 ns, 


tf '" 6 ns, Zout = 50 n. 


B. CL includes 
probe and jig capacitance. 
$:t>-{ 
I1 
t+lo~lOH 


VOL 
..J,. 
-= 
-= 


FIGURE 6. RECEIVER VOH AND VOL 
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INPUT 
~~~V- 
3V 


~ 
•.~v 
~oV 


t 
~ 
~tPHL 


PL~H 
.- 
~ 
_:__ 
VOH 


OUTPUT 
1.3 V 
1.3 V 


VOL 


TEST CIRCUIT 
VOLTAGE WAVEFORMS 
FIGURE 7. RECEIVER PROPAGATION 
DELAY TIMES 


GENERATOR 


(See Note Al 


~ 


-----3V 


S1 to 1.5 V 
INPUT 
----1.5V 
52 open 


I 
53 closed 


I 
OV 


tPZH -.I 
14-- 
~ 
C-VOH 


OUTPUT 
'-J... ~~_OV 


~ 


----3V 


INPUT 
----1.5 
V 


I 
Slto-1.5V 
I 
0 V 52 closed 
I 
53 open 


tPZL~ 


~~_~~4.5V 


OUTPUT---l 
L 


VOL 


INPUT 0--- 3V 
-J1 
,~v 
Lov 


tPHZ~ 


I 


00""' ~L 
:,0:, 


~ 


--3V 


INPUT 
I 
1.5 V 


I 
OV 
I 
tPLZ --14--+l 


: 
--- 
~1.3V 
OUTPUT 
~--~ 
---7' 
u.~ V 
'--- 
VOL 


VOL TAGE WAVEFORMS 


Sl to 1.5 V 
52 closed 
53 closed 


Sl to -1.5 V 
52 closed 
53 closed 


NOTES: 
A. 
The input 
pulse 
is supplied 
by a generator 
having 
the following 
characteristics: 
PRR s 1 MHz, 50% duty cycle. 
tr s 6 ns, tf S 6 ns, 
lout = 50. 


B. 
CL includes 
probe 
and jig capacitance. 
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DRIVER LOW-LEVEL OUTPUT VOLTAGE 
vs 
DRIVER LOW-LEVEL OUTPUT CURRENT 


5 
DRIVER HIGH-LEVEL OUTPUT CURRENT 


5 
> 
4.5 
I 
Ql 
Cl 
4 
S 
"0 
3.5 
> 
S 
3 
e- 
"0 
2.5 
Q;> 
2 
Ql...• 
i:. 


1.5 
ClJ: 
I:r0 
0.5 
> 


I 


. VCC = 5 V 
TA = 25°C 
r--I--... 


••.......•.•.• 


....•••..• 


..........•. 


\ 


I 
VCC = 5 V 
-TA 
= 25°C 


I 
I 
I 


J 


~ .-- 
-- 
/" 


> 
4.5 
I 
Ql 
4 
Cl 
S 
"0 
3.5 
> 
S 
3 
e- 
" 
2.5 
0 
Qj 
2 
> 
Ql...• 
~ 
1.5 
0...• 
I...• 
0 
0.5 
> 
oo 
-20 
-40 
-60 
-80 
-100 
-120 


10H-High-Level Output Current-mA 


I 
L 
VCC = 5 V - 
..••...• 


r-........ 
TA = 25°C 


..••.... 


r-........ 


..•.............•. 


•.•..... 


"'\ 


:\ 


i 
\ 
\ 


>I 
3.5 
t 
"0 
3 
>~ 
S. 
2.5 
"o 
•• 
2 
.., 
c: 
~ 
1.5 
:= 
i:5 
I 
g 0.5 
> 
o o 
10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
10 - Output Current-mA 
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RECEIVER HIGH-LEVEL OUTPUT VOLTAGE 
vs 
HIGH-LEVEL OUTPUT CURRENT 


VID = 0.2 V 
TA = 25°C 


~e 
3 


:>o 
Qj 
~ 
2 
..J 


.s;; 
0>:i 
IJ:o> 


-10 
-20 
-30 
-40 
-50 


IOH-High-level 
Output Current-mA 


RECEIVER LOW-LEVEL OUTPUT VOLTAGE 
vs 


RECEIVER LOW-LEVEL OUTPUT CURRENT 


0.6 


> 
~ 
0.5 
~ 
(5 
:: 
0.4 


:>So 
:>o 
0.3 
Qj 
>•. 
..J 
~ 
0.2 


..J 
I5 
0.1 
> 


VCC - 
5 V 


Vro - 
-200 
mV 
TA - 
25°C 


RECEIVER HIGH-LEVEL OUTPUT 
vs 
FREE-AIR TEMPERATURE 


5 
VC~ _ 5 V 
> 
VIO - 
200 mV 
I 
IOH - 
-440 
jJ.A 
~4 
~ 
(5> 
:; 3 
Co:;o 
Qj 
a; 2 
...i:. 


0> 
:fi 1 
o> 


o 
-40 
-20 
0 
20 
40 
60 
80 
100 
120 


TA - Free-Air Temperature- °C 


RECEIVER LOW-LEVEL OUTPUT VOLTAGE 
vs 
FREE-AIR TEMPERATURE 


0.6 
VCC _ 5 V 
> 
VID - 
-200 
mV 


I 0.5 
IOl - 
8 mA 
•. 
Cl~ 
~ 0.4 
:; 
Co 


~ 0.3 :::::+:=- 


Qj 
>•. 


~ 0.2 
o... 
I... 
00.1 
> 
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TYPICAL CHARACTERISTICS 


RECEIVER OUTPUT VOLTAGE 
RECEIVER OUTPUT VOLTAGE 


5 


4 
> 


I 
" 
ene 
3 
'0> 
S 
0- 
S 
2 
0 


I0 
> 


VID ~ 0.2 V 
Load ~ 8 kll to ground 
TA ~ 25°C 
~VCC 
= 5.25V 


~ 


r---VCC 
= 4.75 V 


~VCC 
~ 5V 


VID ~ 
-0.2 
V 
I 
J 


Load ~ 1 k\! to VCC 
VCC = 525 
V 


TA = 25°C I 
.,. 


VCC = 4.75 V 


VCC~15VI 


> 


I 
~ 
4 
e 
'0> 
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LOW-POWER 
MULTIPLE DRIVERS AND RECEIVERS 


• 
Meets Standard 
EIA-232-D (Revision 
of 


RS-232-C) 


• 
Single Chip With Easy Interface 
Between 


UART and Serial Port Connector 


• 
Less than 8-mW Power Consumption 


• 
Wide Driver Supply 
Voltage 
... 
4.5 V to 


13.2 V 


• 
Driver Output 
Slew Rate Limited 
to 
30 V/Jls Max 


• 
Receiver 
Input Hysteresis 
... 
800 mV Typ 


• 
Push-Pull 
Receiver 
Outputs 


• 
On-Chip 
Receiver 
1-Jls Noise Filter 


• 
ESO Protection 
Exceeds 
1000 V 


Per MIL-STD-883C, 
Method 3015 


description 


The SN65C185 
and SN75C185 
are low-power 
BIMOS 
devices 
containing 
three 
independent 
drivers 
and 
five 
receivers 
that 
are 
used 
to 
interface 
data 
terminal 
equipment 
(DTE) 
with 
data circuit-terminating 
equipment 
(DCE). 
The 
SN65C185 
and SN75C185 will typically replace 
one SN75188 and two SN75189 devices. 
These 
devices 
have 
been 
designed 
to 
conform 
to 
Standards 
ANSI/EIA-232-D-1986, 
which 
supersedes RS-232-C. The three drivers and five 
receivers of the SN65C185 
and SN75C185 
are 
similar 
to those 
of the 
SN75C188 
quadruple 
drivers 
and 
SN75C189A 
quadruple 
receivers, 


respectively. 
The drivers have a controlled output 


slew rate that is limited to a maximum of 30 V/IlS 
and the receivers 
have filters that reject input 


noise pulses that are shorter than 1 Jls. 
Both 


these features 
eliminate 
the need for external 


components. 


The 
SN65C185 
and 
SN75C185 
have 
been 


designed 
using 
low-power 
techniques 
in 
a 
BI-MOS technology. 
In most applications 
the 
receivers contained in these devices will interface 
to single 
inputs of peripheral 
devices 
such as 
ACEs, 
UARTs, 
or microprocessors. 
By using 


sampling, 
such 
peripheral 
devices 
are usually 


insensitive 
to the transition 
times of the input 


signals. 
If this is not the case, or for other uses, 


it 
is 
recommended 
that 
the 
SN65C185 
and 


SN75C 185 receiver outputs be buffered by single 
Schmitt 
input 
gates 
or 
single 
gates 
of 
the 
HCMOS, ALS, or 74F logic families. 


ow OR N PACKAGE 


(TOP 
VIEW) 


VDD 
1 


RA1 
2 


RA2 
3 


RA3 
4 


DY1 
5 


DY2 
6 


RA4 
7 


DY3 
8 


RA5 
9 


VSS 
10 


20 
Vcc 
19 
RY1 


18 
RY2 


17 
RY3 


16 
DA1 


15 
DA2 


14 
RY4 


13 
DA3 


12 
RY5 
11 
GND 


RA1r 
RV1 


RA2r 
RV2 


RA3r 
RV3 


OV1-o<:}-OA1 


OV2-o<:}-OA2 


RA4r 
RV4 


OV3-0<:}- 
OA3 


RASr 
RVS 


tThis 
symbol 
in accordance 
with ANSI/IEEE 


Std 91-1984 
and IEC Publication 
617-122. 


PRODUCTION 
DATA documents 
contain 
information 
current as of publication date. Products conform to 
specifications 
per the terms of Texas Instruments 
~~ac~~~~riiyar~:r~e 
r:~t~~~t~~naflr~;~:~~fe~es 
not 
TEXAS • 
INSTRUMENTS 


SN65C185,SN75C185 
LOW-POWER 
MULTIPLE: DRIVERS AND RECEIVERS 


description (continued) 


The SN65C185 
is characterized 
for operation 
from -40°C 
to 85°C. 
The SN75C185 
is characterized 
for 
operation from O°C to 70°C. 


EQUIVALENT 
RECEIVER 
OUTPUT 


Vcc 


TEXAS 
." 
INSfRUMENlS 


SN65C185,SN75C185 
LOW-POWER MULTIPLE DRIVERS AND RECEIVERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, VDD (see Note 1) 
13.5 V 
Supply voltage, VSS 
-13.5 
V 
Supply voltage, VCC 
7 V 
Input voltage range, Driver 
VSS to VDD 


Receiver 
-30 
V to 30 V 
Output voltage range, Driver 
VSS - 6 V to VDD + 6 V 


Receiver 
-0.3 
V to VCC + 0.3 V 
Continuous total dissipation 
See Dissipation 
Rating Table 
Operating free-air temperature 
range, Tk 
SN65C185 
-40°C 
to 85°C 
SN75C185 
O°C to 70°C 
Storage temperature 
range 
-65°C 
to 150°C 


Lead temperature 
1,6 mm (1/16 inch) from case for 10 seconds 
260°C 


PACKAGE 
TA'; 
25·C 
DERATING 
FACTOR 
TA = 85·C 


POWER 
RATING 
ABOVE 
T A = 25·C 
POWER 
RATING 


OW 
1125 mW 
9.0 mwrc 
585 mW 


N 
1150 mW 
9.2 mwrc 
598 mW 


MIN 
NOM 
MAX 
UNIT 


Supply 
voltage, 
VOO 
4.5 
12 
13.2 
V 


Supply 
voltage, 
VSS 
-4.5 
-12 
-13.2 
V 


Supply 
voltage. 
VCC 
4.5 
5 
6 
V 


Input voltage, 
VI (see Note 2) 


Driver 
VSS + 2 
VOD 
V 


Receiver 
- 
25 
25 


High-level 
input 
voltage, 
VIH 
2 


Low-level 
input 
voltage, 
VIL 


Driver 
V 
0.8 


High-level 
output 
current, 
IOH 
-1 
mA 


Low-level 
output 
current, 
IOL 
Receiver 


3.2 
mA 


Operating 
free-air 
temperature, 
T A 
SN65C185 
-40 
85 


SN75C185 
'c 


0 
70 


TEXAS 
• 
INSTRUMENTS 


SN65C185,SN75C185 
LOW-POWER 
MULTIPLE 
DRIVERS AND RECEIVERS 


PARAMETER 
TEST 
CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


No load, 
VDD ~ 5 V, 
VSS ~ -5V 
115 
200 
IDD 
Supply current from VDD 
All inputs at 2 V or 0.8 V 
VDD = 12V, 
VSS = -12V 
115 
200 
p.A 


No load, 
VDD = 5 V, 
VSS=-5V 
-115 
- 200 
ISS 
Supply current from VSS 
All inputs at 2 V or 0.8 V 
VDD ~ 12V, 
VSS=-12V 
-115 
-200 
p.A 


ICC 
No load, 
VDD = 5 V, 
VSS = -5V 
750 
Supply current from VCC 
All inputs at 0 or 5 V 
VDD = 12V, 
VSS ~ -12V 
750 
p.A 


DRIVER SECTION 


driver electrical characteristics over operating free-air temperature range, VDD = 
12 V, 


VSS = 
-12V, 
VCC = 5 V ± 10% (unless otherwise noted) 


PARAMETER 
TEST 
CONDITIONS 
MIN 
Typt 
MAX 
UNIT 


VIL = 0.8 V, RL = 3 kO, 
VDD = 5 V, 
VSS=-5V 
4 
4.5 


VOH 
High-level output voltage 
V 
See Figure 1 
VDD = 12V, 
VSS = -12V 
10 
10.8 


VOL 
Low-level output voltage 
VIH ~ 0.8 V, RL ~ 3 kn, 
VDD ~ 5 V, 
VSS ~ -5V 
-4.4 
-4 
V 
(see Note 2) 
See Figure 1 
VDD = 12 V, 
VSS=-12V 
-10.7 
-10 


IIH 
High-level input current 
VI ~ 5 V, 
See Figure 2 
1 
~A 


IlL 
Low-level input current 
VI = 0, 
See Figure 2 
-1 
~A 


IOS(H) 


High-level short circuit 
VI = 0.8 V, 
Va 
= OorVO 
= VSS' 
-4.5 
-12 
-19.5 
mA 
output current (see Note 3) 
See Figure 1 


IOS(L) 


Low-level short circuit 
VI ~ 2 V, 
Va 
~ o or Va 
= VDD, 
4.5 
12 
19.5 
mA 
output current (see Note 3) 
See Figure 1 


ro 
Output resistance 
VDD = VSS = VCC = 0, 
Va 
= -?Vt02V, 
300 
400 
n 
See Note 4 


tAli typical values are at TA = 25'C. 
NOTES: 2. The algebraic convention, where the more positive (less negative) limit is designated as maximum, is used in this data sheet for 


logic levels only, e.g., if -10 V is a maximum, the typicai value is a more negative voltage. 
3. Not more than one output should be shorted at one time. 
4. Test conditions are those specified by EIA-232-D. 


PARAMETER 
TEST 
CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


tPLH 
Propagation delay time, 


1.2 
3 
low-to-high-Ievel output (see Note 5) 
~s 


tpHL 


Propagation delay time, 
RL = 3 kO to 7 kO, CL = 15 pF, 
2.5 
3.5 
high-to-Iow-Ievel output (see Note 5) 
See Figure 3 
~s 


tTLH 
Transition time, low-to-high-Ievel output 
0.53 
2 
3.2 
~s 
tTHL 
Transition time, high-to-low-Ievel output 
0.53 
2 
3.2 
~s 
tTLH 
Transition time, low-to-high-level output (see Note 6) 
RL = 3 kO to 7 kO,CL = 2500 pF, 
1.0 
3 
~s 
tTHL 
Transition time, high-to-Iow-level output (see Note 6) 
See Figure 3 
1.0 
3 
~s 


SR 
Output slew rate (see Note 6) 
RL = 3 kn to 7 kO, CL = 15 pF, 
4 
10 
30 
V/~s 
See Figure 3 


NOTES: 5. tPHL and tpLH include th" additional time due to on-chip slew rate and is measured at the 50% points. 
6. Measured between 3-V and -3-V points of output waveform (EIA-232-D conditions), all unused inputs tied either high or low. 


TEXAS .", 
INsrRUMENlS 


SN65C185,SN75C185 


LOW-POWER MULTIPLE DRIVERS AND RECEIVERS 


RECEIVER SECTION 


receiver electrical characteristics over operating free-air temperature range, Voo = 
12 V, 


Vss 
= 
-12V, 
VCC = 5 V ± 10% (unless otherwise noted) 


PARAMETER 
TEST 
CONDITIONS 
MIN 
TYpt 
MAX 
UNIT 


VT+ 
Positive-going threshold 
See Figure 5 
1.6 
2.1 
2.55 
V 
voltage 


VT_ 
Negative-going threshold 
See Figure 5 
0.65 
1 
1.25 
V 
voltage 


Vhvs 
Input hysteresis (see Note 7) 
600 
1000 
mV 


VI = 0.75 V. IOH = - 20~. 
See Figure 5 and Note 8 
3.5 


VI = 0.75 V. 
I VCC = 4.5 V 
2.8 
4.4 
VOH 
High-level output voltage 
V 
IOH = -1 
mA. 
I VCC = 5 V 
3.8 
4.9 


See Figure 5 
I VCC = 5.5 V 
4.3 
5.4 


VOL 
Low-level output voltage 
VI = 3 V. 
IOL = 3.2 mA. 
See Figure 5 
0.17 
0.4 
V 


IIH 
VI = 3 V 
0.43 
0.55 
1 
High-level input current 
VI - 
25 V 
mA 
3.6 
4.6 
8.3 


IlL 
Low-level input current 
VI = - 3 V 
- 0.43 
-0.55 
-1 


VI = - 25 V 
mA 
-3.6 
-5.0 
-8.3 


IOS(H) 


Short-circuit output current 
VI = 0.75, 
Va = O. 
See Figure 4 
-8 
-15 
mA 
at high-level 


IOS(L) 


Short-circuit output current 
VI = Vcc. 
Va = VCC' 
See Figure 4 
13 
25 
liA 
at low-level 


tAli typical values are at TA 
= 
25'C. 


NOTES: 7. 
Hysteresis is the difference between the positive-going input threshold voltage. VT+. and the negative-going input threshold 
voltage. VT_. 


8. 
If the inputs are left unconnected. the receiver interprets this as an input low. and the receiver outputs will remain in the high state. 


receiver switching characteristics, VOO = 12 V, VSS = 
-12V, 
VCC = 5 V ± 10%, TA = 25°C 
(unless otherwise noted) 


PARAMETER 
TEST 
CONDITIONS 
MIN 
TYP 
MAX 
UNIT 
tpLH 
Propagation delay time. low-to-high-Ievel output 
3 
4 
liS 


tPHL 
Propagation delay time. high-to-Iow-Ievel output 
RL = 5 kilo 
CL = 50 pF. 
3 
4 
liS 


tTLH 
Transition time. low-to-high-Ievel output 
See Figure 6 
300 
450 
ns 


tTHL 
Transition time. high-to-Iow-Ievel output 
100 
300 
ns 


tW(N) 


Pulse duration of longest pulse rejected as noise 
RL = 5 kQ. 
CL = 50 pF. 
1 
4 
(see Note 9) 
See Figure 6 
lis 


NOTE 9: The intent of this specification is that any input pulse of less than 1 liS will have no effect on the output. and any pulse duration of 


greater than 4 liS will cause the output to change state twice. 
Reaction to a pulse duration between 1 liS and 4 liS is uncertain. 


TEXAS • 
INsrRUMENlS 


IOS(L) 
+- 


-~ 
VDD 
ORGND 
V 
~t 


D~cc ~&:) 
VSS 
OR GND 
" 
1l'"'~ 
- 
- 
- 
- 
- 
- 


VDD+ 


VSS 


Figure 1. Driver Test Circuit 
for VOH. VOL. IOS(H). and IOS(L) 


j1.5V 


1 
J-tPHL -+! 
I 


90% 
I 


I 
I 
I 


trHL-+! 


1.5V~----- 
:: 


I 
J-tpLH -+! 


1 
I 
90% 
VOH 


50% 
I 


10% 
_1_ - 
VOL 


I 
I 


-+! 
J- trLH 


NOTES: 
A. 
The 
pulse 
generator 
has the following 
characteristics: 
tw 
25 lis, 
PRR 
~ 
20 kHz, 
Zo 
~ 
50 Q, tr 
~ 
tf < 50 ns. 


B. 
CL includes 
probe 
and jig capacitance. 


VDDL 


VI fJ- 


-IOS(H) 


~ 


VDD 


VCC 


IOS(L) 
+- 


-(]}- 
VCC 


Figure 4. Receiver Test Circuit 
for IOS(H) and IOS(L) 


VSS 


Figure 5. Receiver Test Circuit 
for VT. VOH. and VOL 
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j50% 


1 
I+-tPHL -+I 


I 


90% 
I 


1 


1 


1 


ITHL -+I 


50%~----- 
:: 


I 
I+-tpLH -+I 
I 
I 
90% VOH 
50% 
1 


10% _1_ - 
VOL 


I 
1 


-+I 
I+- ITLH 


NOTES: A. The pulse generator has the following characteristics:tw 
25 ~s, PRR = 
20 kHz, Zo = 
50 n, tr = tf < 50 ns. 


B. CL includes probe and jig capacitance. 


APPLICATION INFORMATION 


TL16C450 
ACE 
-12 V 


11 
GND 
VSS 
10 
-: 


Ai 
43 
12 
RY5 
RA5 
9 
R1 
9 


DTR 37 
13 
DA3 
DY3 
8 
DTR 


CTS 40 
14 
RY4 
RA4 
7 
CTS 
EIA-232-D 


SO 13 
15 
SN65C185 
DY2 
6 
TX 
DB9S 
DA2 
RTS 36 
16 
DA1 
or 
DY1 
5 
RTS 
Connector 


SI 11 
17 
RY3 
SN75C185 
RA3 
4 
RX 


DSR 41 
18 
RY2 
RA2 
3 
DSR 
6 
DCD 42 
19 
RY1 
RA1 
2 
DCD 
20 
VCC 
• VDD 
1 
12V 


5V 


Figure 7. Typical Connection 
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QUADRUPLE 
LOW·POWER 
LINE DRIVER 


• 
BiMOS 
Technology 
With 
TTL and CMOS 


Compatibility 


• 
Meets 
Standard 
EIA-232-0 
(Revision 
of 
RS-232-CI 


D. DB. OR N PACKAGE 


(TOP VIEW) 


• 
Very 
Low 
Quiescent 
Current: 
95 p.A Typ 


VCC± 
- 
±12 
V 


• 
Current-Limited 
Output: 
10 mA Typ 


• 
CMOS- 
and TTL-Compatible 
Inputs 


• 
On-Chip 
Slew 
Rate Limited 
to 30 V/p.s max 


• 
Flexible 
Supply 
Vortage 
Range 


• 
Characterized 
at VCC 
± 
of 
± 
4.5 V and 


± 
15 V 


Vcc- 
1 U14 
Vcc+ 


1A 
2 
13 
48 
1Y 
J 
12 
4A 
2A 
4 
11 
4Y 
28 
5 
10 
38 
2Y 
6 
9 
3A 
GND 
7 
8 
3Y 


FUNCTION 
TABLES 


DRIVER 
1 
DRIvERS 
2 THRU 4 


~ 
~ 


A 
B 
Y 


H 
H 
L 


L 
X 
H 


X 
L 
H 
• 
Functionally 
Interchangeable 
With 
Texas 


Instruments 
SN75188. 
Motorola 
MC1488, 
and National 
Semiconductor 
OS14C88 


• 
ESO Protection 
Exceeds 
2000 
V Per 


MIL-Std-883C 
Method 
3015 


description 


The SN65C188 
and SN75C188 
are monolithic, 
low-power, 
quadruple line drivers that interface 
data terminal 


equipment 
with 
data 
communications 
equipment. 
These 
devices 
are designed 
to conform 
to Standard 
ANSI/EIA-232-D-1986, 
which 
supercedes 
RS-232-C. 


An external 
diode 
in series with 
each supply-voltage 
terminal 
is needed 
to protect 
the SN65C 188 
and 
SN75C188 
under 
certain 
fault 
conditions 
to comply 
with 
EIA-232-D 
(refer to Application 
Information). 


The SN65C 188 is characterized 
for operation 
from 
- 40 DC to 85 DC. The SN75C188 
is characterized 
for 
operation 
from 
0 DC to 70 DC. 


logic 
symbolt 


121 
[> 
lA 
1Y 


2A 
141 
&[> 


2B 
151 
2Y 


JA 
191 


J8 
1101 
JY 


4A 
1121 


4B 
11JI 


lA~lY 


2A~ 
2B~ 
2Y 


3A~191 
IBI 
1101 
3Y 


3B 


4A~121 
1111 
1131 
4Y 


4B 


positive logic 
Y 
= A ldriver 
1) 
Y = AS or A 
+ B (drivers 
2 thru 4) 


PRODUCTION 
DATA documents 
contlin 
information 


current 
IS of public'tion 
dltl. 
Products 
conform 
to 


specificetions 
per the terms 
of reXls 
Instruments 
~~~~~:~~i~·i::I~~e 
~~::i:~ti:; 
:'IO::~:~:t:~~S 
not 
TEXAS ~ 
INSTRUMENTS 


SN65C188, SN75C188 
QUADRUPLE LOW·POWER LINE DRIVER 


INTERNAL 
'.4 
V REF 
TO GND 


INPUTB-- 


ldrivers 
2,3 and 


4 only I 


absolute maximum ratings over operating free-air temperature 
range (unless otherwise 
noted) 


Supply 
voltage, 
Vcc + (see 
Note 
1) 
. . . . . . . . . . . . . . . . . . . .. 
15 V 
Supply 
voltage, 
VCC - 
(see 
Note 
1) . . . . . . . . . . . . • • . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
-15 
V 
Input 
voltage 
range, 
VI 
. . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
VCC _ 
to VCC + 
Output 
voltage 
range, 
Vo 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
VCC _ 
- 
6 V to VCC + + 6 V 
Continuous 
total 
power 
dissipation. 
. . . . . . . . . . . . . . . . . . . . . . . . .. 
See Dissipation 
Rating 
Table 


Operating 
free-air 
temperature 
range, 
TA: 
SN65C188 
. . . . . . . . . . . . . . . . . . . . .. 
- 40 DC to 85 DC 
SN75C188. 
. . . . . . . . . . . . . . . . 
. .. 
ODC to 70DC 
Storage 
temperature 
range 
- 65 DC to 
150 DC 
Lead temperature 
1, 6 mm (1/16 
in.) from 
case for 
10 seconds 
260DC 


TA 
:s 25°C 
DERATING 
FACTOR 
TA 
- 
85°C 
PACKAGE 
POWER RATING 
ABOVE TA 
~ 25°C 
POWER RATING 
D 
950 
mW 
7.6 
mW/oC 
494 
mW 
DB 
525 
mW 
4.2 
mW/oC 
273 
mW 


N 
'150 
mW 
9.2 
mW/oC 
598 
mW 


TEXAS 
-1.!1 
INSTRUMENTS 


SN65C188, SN75C188 


QUADRUPLE LOW·POWER LINE DRIVER 


MIN 
NOM 
MAX 
UNIT 


Supply voltage, 
VCC + 
4.5 
12 
15 
V 


Supply voltage, 
VCC- 
-4.5 
-12 
-15 
V 


Input voltage, 
VI 
VCC- +2 
VCC+ 
V 


High-level 
input voltage, 
VIH 
2 
V 


Low-level 
input voltage, 
VIL 
0.8 
V 


I SN65C188 
-40 
85 
Operating 
free-air 
temperature, 
T A 
I SN75C188 


·C 


0 
70 


electrical 
characteristics 
over operating free-air temperature 
range, V CC + - 
12 V, V CC _ 
- 
- 12 V 
(unless otherwise 
noted) 


PARAMETER 
TEST 
CONDITIONS 
MIN 
Typt 
MAX 
UNIT 


VCC+ 
= 5 V, 


4 
VCC- 
= 
-5V 


VOH 
High41evel 
output 
voltage 
VIL = 0.8 V, RL = 3 kO 
V 


VCC+ 
= 
12 V, 


10 
VCC- 
= 
-12 
V 


VCC+ 
= 5 V, 


-4 


Low-level 
output 
voltage 
VCC- 
= 
-5 
V 


VOL 
VIH 
= 2 V, 
RL = 3 kO 
V 
(see Note 21 
VCC+ 
= 
12 V, 
-10 


VCC- 
= 
-12 
V 


IIH 
High-level 
input current 
VI =5V 
10 
~A 


IlL 
Low-level 
input current 
VI = 0 
-10 
~A 


IOS(H) 


Short-circuit 
output 
current 
VI = 0.8 V, 
Va 
= OorVCC- 
-5.5 
-10 
-19.5 
mA 
at high level t 


IOS(L) 
Short-circuit 
output 
current 


VI = 2 V, Va = 0 or VCC+ 
5.5 
10 
19.5 
mA 
at low level ~ 


ro 
Output 
resistance, 
power 
off 
VCC+ 
- 
0, 
VCC- 
- 
0, 
Va 
- 
-2Vt02V 
300 
0 


VCC+ 
= 5 V, VCC- 
= 
-5 
V, 
All inputs at 2 V 
90 
160 


Supply 
current 
from Vec + 


No load 
or 0.8 V 
ICC+ 


VCC+ 
- 
12 V, VCC- 
-12 
V 
All inputs at 2 V 
~A 
- 
95 
160 


No load 
or 0.8 V 


VCC+ 
= 5 V, VCC- 
= 
-5V, 
All inputs 
at 2 V 


-90 
-160 


Supply 
current 
from Vec- 


No load 
or 0.8 V 
ICC- 


VCC+ 
12V,VCC_ 
-12 
V 
All inputs 
at 2 V 
~A 
- 
- 


-95 
-160 


No load 
or 0.8 V 


1All typical 
values are at TA = 25 ·c. 
tNot 
more than one output should be shorted at one time. 


NOTE 
2: 
The algebraic 
convention, 
in which 
the more positive 
(less negative) 
limit is designated 
as maximum, 
is used in this data sheet 
for logic levels only, e.g., 
if a -4 
V is a maximum, 
the typical value is a more negative voltage. 
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SN65C188, SN75C188 
QUADRUPLE 
LOW·POWER 
LINE DRIVER 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


tPLH 
Propagation delay time. low-la-high 
level output t 
RL = 3 kO. CL = 15 pF. 
3 
~s 


tpHL 
Propagation 
delay time. 
"ligh-to-Iow 
level output t 
See Figure 
1 
3.5 
~s 


tTLH 
Transition 
time, 
low-to-high-Ievel 
output* 
0.53 
3.2 
~ 


tTHL 
Transition 
time, 
high-to-low-Ievel 
outputt: 
0.53 
3.2 
~s 


tTLH 
Transition 
time, 
low-to-high-Ievel 
output 
§ 
RL = 3 kO to 7 kO. CL = 2500 
pF. 
1.5 
3 
~s 


tTHL 
Transition 
time, 
high-to-Iow-Ievel 
output§ 
See Figure 
1 
1.5 
3 
~s 


SR 
Output 
slew rate § 
RL = 3 kO to 7 kO. CL ~ 
15 pF 
6 
15 
30 
V/~s 


tMeasured 
at the 
50% 
level. 


t:Measured 
between 
the 10% and 90% 
points on the output 
waveform. 
§Measured 
between 
the 3 V and 
- 3 V points 
on the output 
waveform 
(EIA-232-D 
conditions), 
all unused 
inputs 
tied either 
high or low. 


INPU~ 


~tPHL 


90% 
I 


OUTPUT 
I 
I 
I I 
tTHL-tj 
It- 


NOTES: 
A. 
The pulse generator 
has the following 
characteristics: 
tw 
25 p..s,PRR = 20 kHz, Zo = 50 0, tr = tf S 50 ns. 
B. 
CL includes 
probe 
and jig capacitance. 


TEXAS '1!1 
INSTRUMENTS 


SN65C188, SN75C188 


QUADRUPLE 
LOW·POWER 
LINE DRIVER 


12 


9 
> 
I 
6 
II> 
'"l! 
3 


"0> 
0 
5c. 
5 
-3 
0 
I 
-6 
0> 
-9 


-12 


15 


<t 
E 
I 
10 
E~:; 
U 
5 
5c. 
50 
0 


·5~ 
2 
-5 


0~ 
(/) 
I 
-10 
(/)9 


VOLTAGE 
TRANSFER 
CHARACTERISTICS 


15 
Vcc± 
- 
±15 V 


-VCC± 
- 
± 12 V 


-VCC± 
- 
+9 V 


-tcc~ 
_I ±51V 


...•.•. 


VCC± - 
±5 V 


I 


VCC± - 
±9 V 


VCC± - 
±12 V 


Rl - 
3 kG 
VCC±-±5V 
TA - 
25°C 
I 
I 


Vcc+ 
~ 12V 
VCC- 
~ - 12 V 


-IOS(l) - 
VI - 
2 V --- 


Vo - 
0 or VCC+ 


IOS(H) 
--- 
_VI 
- 
0.8 V - 


Vo ~OorVcc- 


I 


vs 


OUTPUT 
VOLTAGE 


20 
VCC+ _ 12 V 
16 
VCC- 
- 
-12 
V- 


12 
TA - 
25°C 


5 
5" 
-4 
oI 
-8 
9 
-12 


-16 


-20 
-16 
-12 
-8 
-4 
0 


VO-Output Voltage-V 


FIGURE 
3 
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120 


100 


80 


<l: 
t: 


1 
60 
E~ 
40 
:0 
() 
:; 
20 
Co.= 


1 


0 


-20 


INPUT 
CURRENT 
vs 
FREE-AIR 
TEMPERATURE 
\ 


VCC+ = 12 V 
VCC- 
= -12 
V 
'" r\.. 


"'- 


- 
>-IIH. VI = 5V 


Ill. VI = 0 


,/' 


E~:; 
() 
>0. 
Co 
:0 
<Jl 
'".~; 
Cl 
'"Z 


"0t: 
co 
'"> 
';:; 


'..o 
c.. 


1 
+1 


~ 
-120 


-40 
- 20 


VCC+ - 
12 V. ~~C- 
~ -1~ V 


ICC+ 
, 


VCC+ -5V.VCC_--5V 


1 
1 


RL - 
00 


VI - 
0.8 V or 2 V 


VTC+ ; 
5 V. VCC- - 
-5 V 


~ICC 


VCC~ 


Ill, 
I 
I 
- 
12 V. VCC- - 
-12 V 


500 


c: 
450 


1 
'" 
<.> 
t:~ 
'" 
'.. 
400 
'"a: 
:; 
So 
:00 
I 
350 


B 


30 


'" 
"->' 
1 
'"; 
a:~ 
'"iii 
:; 
Co 


10 
:00 


1 
a: 
<Jl 


VCC+ 
= VCC- 
= 0 


Vo \ 
-2 
V ...--:: l:::::==~ 


~ Vo 
2V 


VCC+=12V 


SLEWRATE 
VCC- 
= -12 
V 
(POSITIVETRANSITION)-CL 
= 15 pF 


I 
RL _ 
3 kG 
I 
I 
I 


RL - 
7 kG 


TEXAS -1!1 
INSTRUMENTS 


SN65C188. SN75C188 
QUADRUPLE 
LOW·POWER 
LINE DRIVER 


2 


'" 


"- 
I 
1.5 
"E 
;:: 


>- 
'" 
Q;0 
"0.~ 


Ol 
'"0. 
0It 
0.5 


I 
"0 
_0. 


PROPAGA 
TION 
DELAY 
TIME 


vs 


FREE-AIR 
TEMPERATURE 


I ~-I-RL 
- 
7 k~ 
IPHL 
1-':: r-- 
I 
I 
"'j RL - 
3 kG 


VCC+ 
- 
12V 
VCC- 
- 
-12 
V 
CL = 15 pF 


~ 
IpLH 
/RL 
- 
3 kG 


••....... 
I 


RL - 
7 kG 


'" 
1.5 


"- 
I 
"E 
;:: 
"o.., 


'in 
"'"~ 
It- 0.5 


TEXAS ~ 
INSTRUMENTS 


SN65C188. SN75C188 
QUADRUPLE 
LOW·POWER 
LINE DRIVER 


INPUT FROM 
TTL.DTL. 
OR CMOS 


=QrT 


0UTPUT 
TO RTL 
__ 
-Q7VT03.7V 


1/4 'C188 


3V 
-= 
=QrT 


oUTPUTTODTL 
__ 
-Q7Vw~7V 


1/4 'C188 


SV 
-= 
=-Q-y- 


oUTPUT 
TO HNIL OR 
10 V CMOS 
-- 
-0.7VT010V 
1/4 'C188 


OUTPUT 
TO MOS 
-10 
V TO 0 V 


10 kO 


TEXAS ~ 
INSTRUMENTS 


SN65C188. SN75C188 
QUADRUPLE 
LOW·POWER 
LINE DRIVER 


Vcc- 


-4:- 


FIGURE 
13. 
POWER 
SUPPLY 
PROTECTION 
TO 
ME:ET POWER-OFF 
FAULT 
CONDITIONS 
OF STANDARD 
EIA-232-D 


TEXAS ~ 
INSTRUMENTS 


SN65C115~ SN75C1154 
QUADRUPLE 
LOW·POWER 
DRIVERS/RECEIVERS 


• 
Meets 
Standard 
EIA-232-D 
(Revision 
of 
RS-232-CI 


• 
Very 
low 
Power 
Consumption 
... 
5 mW 
Typ 


• 
Wide 
Driver 
Supply 
Voltage 
... 
±4.5 
V to 
±15 
V 


• 
Driver 
Output 
Slew 
Rate limited 
to 30 
V/p.s 
Max 


• 
Receiver 
Input 
Hysteresis 
... 
1000 
mV Typ 


• 
Push-Pull 
Receiver 
Outputs 


• 
On-Chip 
Receiver 
1-p.s 
Noise Filter 


• 
ESD Protection 
Exceeds 
2000 
V Per Mll- 
Std-833C 
Method 
3015 


description 


The 
SN65C1154 
and 
SN75C1154 
are 
low- 
power BI-MOS devices containing 
4 independent 
drivers 
and receivers 
that 
are used to interface 
data terminal 
equipment 
(DTE) with 
data circuit- 


terminating 
equipment 
(DCE). This device 
has 
been 
designed 
to 
conform 
to 
Standards 
ANSI/EIA-232-D-1986 
(which 
supersedes 
RS-232-C). 
The 
drivers 
and 
receivers 
of 
the 
SN65C1154 
and 
SN75C1154 
are 
similar 
to 
those 
of the 
SN75C 188 
quadruple 
driver 
and 
SN75C189A 
quadruple 
receiver, 
respectively. 


The drivers 
have a controlled 
output 
slew 
rate 
that is limited 
to a maximum 
of 30 V/p.s and the 
receivers 
have 
filters 
that 
reject 
input 
noise 
pulses of shorter 
than 
1 p.s. Both these features 
eliminate 
the need for external 
components. 


The SN65C1154 
and SN75C1154 
have 
been 
designed 
using 
low-power 
techniques 
in a BI- 
MOS 
technology. 
In 
most 
applications, 
the 
receivers 
contained 
in these devices interface 
to 
single inputs of peripheral devices such as ACEs, 
UARTs, or microprocessors. 
By using sampling, 


such peripheral devices are usually insensitive 
to 
the transition 
times 
of the input 
signals. 
If this 
is 
not 
the 
case, 
or 
for 
other 
uses, 
it 
is 
recommended 
that 
the 
SN65C1154 
and 
SN75C1154 
receiver 
outputs 
be buffered 
by 
single Schmitt 
input gates or single gates of the 
HCMOS, 
AlS, 
or 74F 10(lic families. 


The SN65C1154 
is characterized 
for operation 
from 
-40°C 
to·85°C. 
The 
SN75C1154 
is 
characterized 
for operation 
from OOC to 70°C. 


OW OR N PACKAGE 


(TOP VIEW) 


VDD 
1 U20 
] VCC 
lRA 
2 
19 
lRY 
lDY 
3 
18 
lDA 
2RA 
4 
17 
2RY 
2DY 
5 
16 
2DA 
3RA 
6 
15 
3RY 
3DY 
7 
14 
3DA 
4RA 
8 
13 
4RY 
4DY 
9 
12 
4DA 
Vss 
10 
11 
GND 


logic symbol t 


.IT 
{191 1RY 


11l} 
2RY 


{151 3RY 


113} 4RY 


1181 lOA 


116} 20A 


1141 3DA 


11214DA 


PRODUCTION 
DATA documents 
contain 
information 
current 81 of publication date. Products conform to 
specifications 
per the tarms of Texas Instruments 
~:~~:~~i~.[::1~1i 
~~~~~ti:r 
~~O::~:~:t:;'~s 
not 
TEXAS 
~ 
INSTRUMENTS 


SN65Cl15, 
SN75Cl154 
QUADRUPLE LOW·POWER DRIVERS/RECEIVERS 


EQUIVALENT 
RECEIVER 
OUTPUT 


VCC 


TEXAS 
• 
INSTRUMENTS 


SN65C115, 
SN75C1154 
QUADRUPLE LOW·POWER DRIVERS/RECEIVERS 


absolute maximum 
ratings over operating free-air temperature 
range (unless otherwise 
noted) 


Supply voltage, VDD (see Note 1) . . . . . . . . . . •. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
15 V 


Supply voltage, VSS ..... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
-15 
V 


Supply voltage. VCC . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
7 V 


Input voltage range: Driver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
VSS to VDD 
Receiver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
- 30 V to 30 V 
Output voltage range: Driver........... 
. . . . . . . . . . . . . . . . . . .. 
(VSS - 
6 V) to (VDD + 6 V) 


Receiver. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
-0.3 
V to (VCC + 0.3 V) 


Continuous total power dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . .. 
See Dissipation Rating Table 
Operating free-air temperature range: SN65C1154 
- 40°C to 85 °C 


SN75C1154 
O°C to 70°C 
Storage temperature range 
- 65°C to 150°C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds 
260°C 


TA 
'" 
25°C 
POWER RATING 


1125 
mW 


1150 
mW 


DERATING 
FACTOR 


ABOVE TA 
- 
25°C 


9.0 
mW/oC 


9.2 
mW/oC 


TA 
- 
85°C 


POWER RATING 


585 
mW 


598 
mW 


MIN 
NOM 
MAX 
UNIT 


Supply 
voltage. 
VDD 
4.5 
12 
15 
V 


Supply 
voltage, 
VSS 
-4.5 
-12 
-15 
V 


Supply 
voltage. 
VCC 
4.5 
5 
6 
V 


Driver 
VSS+2 
VDD 
Input 
voltage, 
VI 
V 


Receiver 
±25 


High-level 
input 
voltage, 
VIH 
Driver 
2 


Low-level 
input voltage, 
VIL 


V 
0.8 


High-level 
output 
current, 
IOH 
Receiver 


-1 
mA 


Low~level output current, 
IOL 
3.2 
mA 


Operating 
free-air 
temperature. 
T A 


SN65C1154 
-40 
85 


SN75C1154 


°c 


0 
70 


TEXAS 
." 
INSTRUMENTS 


SN65C115, 
SN75C1154 
QUADRUPLE LOW·POWER DRIVERS/RECEIVERS 


driver section 


electrical 
characteristics 
over operating 
free-air temperature 
range. Voo = 12 V. vss 
Vcc 
= 5 V ± 10% (unless otherwise 
noted) 


PARAMETER 
TEST CONDITIONS 
MIN 
Typt 
MAX 
UNIT 


VIL = 0.8 
V, RL ~ 3 kG, 
Voo 
- 
5 V, 
VSS 
- 
-5V 
4 
4.5 
VOH 
High-level 
output 
voltage 
V 
See Figure 
1 
VOO = 12 V, VSS = 
-12 
V 
10 
10.8 


Low-level 
output 
voltage 
VIH 
- 
2 V, RL - 
3 kG, 
VOO 
- 
5 V, 
VSS 
- 
-5 
V 
-4.4 
-4 
VOL 
V 
(See Note 
21 
See Figure 
1 
VOO = 12 V, VSS = 
-12 
V 
-10.7 
-10 


IIH 
High-level 
input 
current 
VI 
~ 
5 V, See Figure 
2 
1 
~A 


IlL 
Low-level 
input 
current 
VI = 0, See Figure 
2 
-1 
~A 


laSH 
High-level 
short 
circuit 
VI 
~ 0.8 
V, Va = 0 or VSS, 
See Figure 
1 
-7.5 
-12 
-19.5 
mA 
output current; 


Low-level 
short 
circuit 
12 
19.5 
laSL 
output current; 
VI = 2 V, Va 
= 0 or VOO, 
See Figure 
1 
7.5 
mA 


No load, 
VOO ~ 5 V, 
VSS ~ -5 
V 
115 
250 
100 
Supply current 
from 
VOO 
All inputs 
at 2 V or 0.8 
V 
VOO = 12 V, VSS = 
-12 
V 
115 
250 
~A 


No load, 
VOO = 5 V, 
VSS = 
-5 
V 
-115 
-250 


155 
Supply 
current 
from 
VSS 


All inputs 
at 2 V or 0.8 
V 
VOO = 12 V, VSS = 
-12 
V 
-115 
-250 
~A 


ro 
Output 
resistance 
VOO 
~ VSS 
~ VCC = 0, Va 
= 
- 2 V to 2 V, See Note 
3 
300 
400 
G 


t All typical 
values 
are at TA = 25 DC. 
tNat 
more than one output 
should 
be shorted 
at one time. 
NOTES: 
2. 
The algebraic convention, 
where the more positive 
(less negative) 
limit is designated 
as maximum, 
is used in this data sheet 
for logic levels only. 
3. 
Test conditions 
are those specified by EIA~232-D. 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


tpLH 
Propagation 
delay time, 
low-to-high 
level output § 
1.2 
3 
~s 


tpHL 
Propagation 
delay time, 
high-to-Iow 
level output 
go 


RL = 3 to 7 kG, 


2.5 
3.5 
~s 


Transition 
time, 
low-to-high 
level output' 


CL ~ 
15 pF, 
tTLH 
0.53 
2 
3.2 
~s 


Transition 
time, 
high·to·low 
level output' 
See Figure 3 
tTHL 
0.53 
2 
3.2 
~s 


tTLH 
Transition 
time, 
low-to-high 
level output# 
RL ~ 3 to 7 kG, 
1 
2 
~s 


Transition 
time, 
high·to-Iow 
level output# 
CL ~ 
2500 
pF, 
tTHL 
See Figure 3 
1 
2 
~s 


RL = 3 to 7 kG, 


SR 
Output 
slew 
rate 
CL = 150 
pF, 
4 
10 
30 
V/~s 


See Figure 3 


§tPHL and tpLH include 
the additional 
time due to on-chip 
slew 
rate and are measured 
at the 50% 
points. 
'Measured 
between 
10% 
and 90% 
points 
of output 
waveform. 


#Measured 
between 
3 Vand 
- 3 V points 
of output 
waveform 
(EIA-232-D 
conditions) 
with 
all unused inputs 
tied either high or low. 


TEXAS ~ 
INSTRUMENTS 


SN65C115, 
SN75C1154 
QUADRUPLE LOW·POWER DRIVERS/RECEIVERS 


receiver section 


electrical 
characteristics 
over operating free-air temperature 
range, Voo 
= 12 V, Vss 
- 
-12 
V, 
Vcc 
= 5 V ± 10% (unless otherwise 
noted) 


PARAMETER 
TEST CONDITIONS 
MIN 
Typt 
MAX 
UNIT 


VT+ 


Positive-going 
See Figure 
5 
1.7 
2.1 
2.55 
V 
threshold 
voltage 


VT- 


Negative~going 


See Figure 
5 
0.65 
1 
1.25 
V 
threshold 
voltage 


Vhvs 
Input 
hysteresis:t: 
600 
1000 
mV 


VI ~ 0.75 
V, IOH = 
- 20 ~A, See Figure 5 and Note 4 
3.5 


I Vee 
- 
4.5 V 
2.8 
4.4 
VOH 
High-level 
output 
voltage 
VI ~ 0.75 
V, 10H = 
-1 
mA'1 Vee 
~ 5 V 
V 
3.8 
4.9 


See Figure 5 
I Vee 
= 5.5 V 
4.3 
5.4 


VOL 
Low-level output 
voltage 
VI ~ 3 V, 10L = 3.2 mA, 
See Figure 5 
0.17 
0.4 
V 


VI = 25 V 
3.6 
4.6 
8.3 


IIH 
High-level 
input 
current 
VI ~3V 
0.43 
0.55 
1 
mA 


VI ~ -25 
V 
-3.6 
-5 
-8.3 


IlL 
Low-level 
input current 
VI 
-3 
V 
-0.43 
-0.55 
-1 
- 


laSH 
Short-circuit 
output 


V, = 0.75 
V, Va = 0, See Figure 4 
-8 
-15 
mA 


at high level 


IOSL 


Short-circuit output 
V, ~ Vee, 
Va 
~ Vee, 
See Figure 4 
13 
25 
mA 


current 
at low level 


No load, 
I VDD = 5 V, 
VSS = 
-5 
V 
400 
600 


Ice 
Supply 
current 
from 
VCC 


All inputs at 0 or 5 V 
I VDD ~ 12V,VSS 
~ -12 
V 
400 
600 
~A 


tAli 
typical 
values are at TA = 25°C. 
tHysteresis 
is the difference 
between 
the positive-going 
input threshold 
voltage, 
VT +, and the negative-going 
input threshold 
voltage, 
VT _. 
NOTE 4: 
If the inputs are left unconnected, 
the receiver interprets 
this as an input low and the receiver outputs 
will remain in the high state. 


switching 
characteristics 
at TA = 25°C, VOO = 12 V, VSS = -12 
V, VCC = 5 V ± 10% (unless 
otherwise 
noted) 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


tpLH 
Propagation 
delay time, 
low-to·high 
level output 
3 
4 
~ 


tpHL 
Propagation 
delay time, 
high·to~low 
level output 
eL = 50 pF, RL = 5 kll, 
3 
4 
~s 


tTLH 
Transition 
time, 
low·to-high 
level output § 
See Figure 6 
300 
450 
ns 


tTHL 
Transition 
time, 
high·to·low 
level output 
§ 
100 
300 
ns 


twIN) 
Duration 
of longest 
pulse rejected 
as noise 1 
eL 
- 
50 pF, RL - 
5 kll 
1 
4 
~ 


§Measured 
between 
10% 
and 90% 
points 
of output 
waveforms. 
, The receiver ignores any positive- or negative-going 
pulse that is less than the minimum 
value of tw(NI 
and accepts any positive- 
or negative- 
going 
pulse greater 
than the maximum 
of tw(N). 
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SN65C115~ SN75C1154 
QUADRUPLE 
LOW·POWER 
DRIVERS/RECEIVERS 


IOSL 
+--- 
-(J)- VOO OR GNO 


-laSH 
----+ 
---<:D-- 
VSS OR GNO 
}-,.' 


FIGURE 1. DRIVER TEST CIRCUIT. 


VOH. VOL. IOSL. laSH 


VSS -= 


TEST CIRCUIT 


~} 


VI ---(l}- 


~ 
VI 
--(])- 


INPUTJ,5 
,,\------:~ 


I 
I 


tPHL~ 
t+---+t-tPLH 
I 
rl 
V 
90%T\=1 
I 
90% 
OH 
I 
50% 
50% 
I 
OUTPUT 
I 
'0% 
I 
'_0_% 
__ 
1 
VOL 


tTHL --toI 
I+- 
-.I I+-tTLH 


{ 


-~ 


~-cD- 
VCC 


TEXAS .J.!1 
INSTRUMENTS 


SN65Cl15~ SN75Cl154 
QUADRUPLE LOW·POWER DRIVERS/RECEIVERS 


lc 
-= J Is~e Note 81 


INPUT~50% 


I 
tPHl-l+---+! 
I 
90% 
I 
I 
I 
I 
tTHl-+l 


50~ 
- 
- 
- 
- 
- 
- 
4 V 


I 
. 
0 V 


I4---+t-tPlH 


I 
I 


NOTES: 
A. 
The pulse generator 
has the following 
characteristics: 
tw 
:= 25115. PRR = 
20 kHz. Zo = 
50 fl, tr 
= tf < 50 ns. 
B. 
CL includes 
probe and jig capacitance. 
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• 
Meets 
Standard 
EIA-232-D 
(Revision 
of 
RS-232-CI 


• 
Very 
Low 
Power 
Consumption 
... 
5 mW 
Typ 


• 
Wide 
Driver 
Supply 
Voltage 
... 
±4.5 
V to 
± 15 V 


• 
Driver 
Output 
Slew 
Rate Limited 
to 30 VIps 
Max 


• 
Receiver 
Input 
Hysteresis 
... 
1000 
mV Typ 


• 
Push-Pull 
Receiver 
Outputs 


• 
On-Chip 
Receiver 
1-ps Noise 
Filter 


• 
Functionally 
Interchangeable 
with 
Motorola 
MC145406 


• 
ESD Protection 
Exceeds 
2000 
V Per MIL- 
Std-883C 
Method 
3015 


description 


The 
SN65C1406 
and 
SN75C1406 
are 
low- 
power 
BI-MOS 
devices 
containing 
three 
independent 
drivers 
and receivers 
that are used 
to interface 
data terminal 
equipment 
(DTE) with 
data circuit-terminating 
equipment 
(DCE). This 
device 
is designed 
to 
conform 
to 
Standards 
ANSIIEIA-232-D-1986 
(which 
supersedes 
RS-232-C). 
The 
drivers 
and 
receivers 
of 
the 
SN65C1406 
and 
SN75C1406 
are 
similar 
to 
those 
of the 
SN75C188 
quadruple 
driver 
and 
SN75C189A 
quadruple 
receiver, 
respectively. 


The drivers 
have a controlled 
output 
slew 
rate 
that 
is limited 
to a maximum 
of 30 VIps and the 
receivers 
have 
filters 
that 
reject 
input 
noise 
pulses of shorter 
than 
1 ps. Both these features 
eliminate 
the 
need for external 
components. 


The 
SN65C1406 
and SN75C1406 
have 
been 
designed 
using 
low-power 
techniques 
in a BI- 
MOS 
technology. 
In 
most 
applications, 
the 
receivers 
contained 
in these devices 
interface 
to 
single inputs of peripheral 
devices such as ACEs, 
UARTs, 
or microprocessors. 
By using sampling, 
such peripheral 
devices are usually insensitive 
to 
the transition 
times 
of the input 
signals. 
If this 
is 
not 
the 
case, 
or 
for 
other 
uses, 
it 
is 
recommended 
that 
the 
SN65C 
1406 
and 
SN75C1406 
receiver 
outputs 
be buffered 
by 
single Schmitt 
input gates or single gates of the 
HCMOS, 
ALS, 
or 74F logic 
families. 


The SN65C1406 
is characterized 
for operation 
from 
-40°C 
to 
85°C. 
The 
SN75C1406 
is 
characterized 
for operation 
from 
OOC to 70°C. 
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o OR N PACKAGE 


(TOP VIEW) 


VDD 
1 U16 
VCC 
1RA 
2 
15 
1RY 
1DY 
3 
14 
1DA 
2RA 
4 
13 
2RY 
2DY 
5 
12 
2DA 
3RA 
6 
11 
3RY 
3DY 
10 
3DA 
VSS 
8 
9 
GND 


logic 
symbolt 


2 
.JT 
15 
1RA 
1RY 


2RA 
4 
13 
2RY 


3RA 
6 
11 
3RY 


10Y 
3 
14 
<J 
10A 
5 
12 
20Y 
20A 


30Y 
7 
10 
30A 
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EQUIVALENT 
RECEIVER 
OUTPUT 


VCC 
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TRIPLE LOW·POWER DRIVERS/RECEIVERS 


absolute maximum 
ratings over operating free-air temperature 
range (unless otherwise 
noted) 


Supply 
voltage, 
VDD (see Note 
1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
15 V 
Supply 
voltage, 
VSS 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
-15 
V 
Supply 
voltage, 
VCC 
: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
7 V 
Input 
voltage 
range: 
Driver 
. . . . . . . . . . . . . . . • • . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
VSS to VDD 


Receiver 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
- 30 V to 30 V 
Output 
voltage 
range: 
Driver............... 
. . . . . . . . . . . . . . .. 
(VSS 
- 
6 V) to (VDl) 
+ 6 V) 
Receiver 
-0.3 
V to (VCC + 0.3 
V) 
Continuous 
total 
power 
dissipation. 
. . . . . . . . . . . . . . . . . . . . . . . . . .. 
See Dissipation 
Rating 
Table 
Operating 
free-air 
temperature 
range: 
SN65C1406 
-40°C 
to 85°C 


SN75C1406 
", 
ooC to 70°C 
Storage 
temperature 
range 
' 
, . . . .. 
- 65°C 
to 
150°C 
Lead temperature 
1,6 mm (1/16 
inch) from 
case for 
10 seconds 
" 
260°C 


TA s 2SoC 


POWER 
RATING 


9S0 mW 
'1S0mW 


OERATING 
FACTOR 


ABOVE 
TA 
- 
2SoC 


7.6 mW/oC 
9.2 mW/·C 


TA - 
BSoC 


POWER 
RATING 


494 
mW 


598 
mW 


MIN 
NOM 
MAX 
UNIT 


Supply 
voltage. 
VOO 
4.5 
12 
IS 
V 


Supply 
voltage. 
VSS 
-4.5 
-12 
-15 
V 


Supply 
voltage, 
VCC 
4.5 
5 
6 
V 


Driver 
VSS+2 
VOO 
Input 
voltage, 
VI 
V 


Receiver 
±25 


High-level 
input 
voltage, 
VIH 
Driver 
2 


V 


Low-level 
input voltage, 
VIL 
0.8 


High-level 
output 
current, 
IOH 
Receiver 


-1 
mA 


Low-level 
output 
current. 
IOL 
3.2 
mA 


Operating 
free-air 
temperature, 
T A 
SN65C1406 
-40 
85 


SN75C1406 


·C 
0 
70 
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driver section 


electrical 
characteristics 
over operating 
free-air temperature 
range, Voo 


vcc 
= 5 V ± 10% (unless otherwise 
noted) 


PARAMETER 
TEST CONDITIONS 
MIN 
Typt 
MAX 
UNIT 


VIL 
~ 0.8 
V, RL - 
3 kO, 
VDD 
- 
5 V, 
VSS 
- 
-5 
V 
4 
4.5 
VOH 
High*level 
output 
voltage 
V 
See Figure 
1 
VDD = 
12 V, VSS = 
-12 
V 
10 
10.8 


Low-level 
output 
voltage 
VIH = 2 V, RL = 3 kO, 
VDD = 5 V, 
VSS = 
-5 
V 
-4.4 
-4 
VOL 
V 
(See Note 
21 
See Figure 
1 
VDD = 
12 V, VSS - 
-12 
V 
- 10.7 
-10 


IIH 
High-level 
input 
current 
VI = 5 V, See Figure 
2 
1 
~A 


IlL 
Low-level 
input 
current 
VI = 0, See Figure 
2 
-1 
~A 


laSH 
High-level 
short 
circuit 
VI' = 0.8 
V, Va 
= 0 or VSS, 
See Figure 
1 
-7.5 
-12 
- 19.5 
mA 
output 
currentt: 


Low-level 
short 
circuit 
IOSL 
output 
currentt: 
VI = 2 V, Va 
= 0 or VDD, 
See Figure 
1 
7.5 
12 
19.5 
mA 


No lood, 
VDD 
_. 5 V, 
VSS = 
-5 
V 
115 
250 
IDD 
Supply 
current 
from 
VOO 
All inputs 
at 2 V or 0.8 
V 
VDD = 
12 V, VSS ~ -12 
V 
115 
250 
~A 


No load, 
VDD = 5 V, 
VSS = 
-5V 
-115 
-250 
ISS 
Supply 
current 
from 
VSS 
All inputs 
at 2 V or 0.8 
V 
VDD = 
12 V, VSS = 
-12 
V 
-115 
-250 
~A 


ro 
Output 
resistance 
VDD 
- 
VSS 
~ VCC 
- 
0, Vo ~ - 2 V to 2 V, See Note 
3 
300 
400 
0 


tAli 
typicai 
values 
are at TA = 25 ac. 


tNat 
more than one output 
should 
be shorted 
at one time. 


NOTES: 
2. 
The algebraic 
convention, 
where the more positive 
(less negative I limit is designated 
as maximum, 
is used in this data sheet 
for logic levels only. 
3. 
Test conditions 
are those 
specified 
by EIA-232-D. 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


tpLH 
Propagation 
delay time, 
low-ta-high 
level output 
§ 
1.2 
3 
~s 


tpHL 
Propagation 
delay time, 
high-ta-Iow 
level output 
§ 


RL ~ 3 to 7 kO, 
2.5 
3.5 
CL = 
~s 


Transition time, low-ta-high 
level output' 


15 pF, 
tTLH 
0.53 
2 
3.2 
~s 


Transition time, high-ta-Iow 
level output' 
See Figure 3 
tTHL 
0.53 
2 
3.2 
~s 


tTLH 
Transition 
time,' low-ta-high 
level output# 
RL - 
3 to 7 kO, 
1 
2 
~ 


Transition time, high-ta-Iow 
level output' 
CL = 2500 
pF, 


tTHL 
See Figure 
3 
1 
2 
~s 


RL = 3 to 7 kO, 


SR 
Output 
slew 
rate 
CL = 
150 
pF, 
4 
10 
30 
V/~s 


See Figure 
3 


§tPHL and tPLH include 
the additional 
time due to on-chip 
slew 
rate and are measured 
at the 50% 
points. 
1Measured 
between 
10% 
and 90% 
points 
of output 
waveform. 
#Measured 
between 
3 Vand 
- 3 V points 
of output 
waveform 
(EIA-232-0 
conditions) 
with 
all unused 
inputs 
tied either 
high or low. 
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receiver section 


electrical 
characteristics 
over operating free-air temperature 
range. Voo 
Vcc 
= 5 V ± 10% (unless otherwise 
noted) 


PARAMETER 
TEST CONOITIONS 
MIN 
Typt 
MAX 
UNIT 


VT+ 


Positiv.e-going 
See Figure 
5 
1.7 
2.1 
2.55 
V 
threshold 
voltage 


VT- 


Negative-going 
See Figure 
5 
0.65 
1 
1.25 
V 
threshold 
voltage 


Vhvs 
Input 
hysteresis:;: 
600 
1000 
mV 


VI = 0.75 
V. 10H ~ - 20 ~A. See Figure 5 and Note 4 
3.5 
I Vee 
= 4.5 V 
2.8 
4.4 


VOH 
High-level 
output 
voltage 
VI = 0.75 
V. IOH ~ -1 
mA'1 Vee 
~ 5 V 
V 


3.8 
4.9 
See Figure 
5 
I Vee 
= 5.5 V 
4.3 
5.4 


VOL 
Low-level 
output 
voltage 
VI ~ 3 V, IOL ~ 3.2 mA, 
See Figure 5 
0.17 
0.4 
V 


VI = 25 V 
3.6 
4.6 
8.3 
IIH 
High-level 
input current 
VI -3V 
0.43 
0.55 
1 


mA 
VI ~ -25 
V 
-3.6 
-5 
-8.3 
IlL 
Low-level 
input current 


VI = 
-3 
V 
-0.43 
-0.55 
-1 


IOSH 


Short-circuit 
output 
VI ~ 0.75 
V, Vo 
~ 0, See Figure 4 
-8 
-15 
mA 
at high level 


IOSL 
Short-circuit 
output 
VI ~ Vee, 
Vo 
= Vee, 
See Figure 4 
13 
25 
mA 
current 
at low level 


No load, 
I VDD 
= 5 V, 
VSS = 
-5 
V 
320 
450 
Ice 
Supply current from VCC 
All inputs 
at 0 or 5 V 
I VDD ~ 12 V, VSS ~ -12 
V 
320 
450 
~A 


tAli 
typical 
values are at TA = 25°C. 


t:Hysteresis 
is the difference 
between 
the positive-going 
input threshold 
voltage, 
VT +, and the negative-going 
input threshold 
voltage, 
VT _. 
NOTE 4: 
If the inputs are left unconnected, 
the receiver interprets 
this as an input low and the receiver outputs 
will remain in the high state. 


switching 
characteristics 
at TA = 25°C. 
VOO = 12 V. VSS = 
-12 
V. VCC = 5 V ± 10% (unless 
otherwise 
noted) 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


tPLH 
Propagation 
delay time, 
low-to-high 
level output 
3 
4 
~s 


tPHL 
Propagation 
delay time, 
high-to-Iow 
level output 
eL = 50 pF, RL = 5 kll, 
3 
4 
~s 


tTLH 
Transition 
time, 
low-to-high 
level output § 
See Figure 6 
300 
450 
ns 


tTHL 
Transition 
time, 
high-to-Iow 
level output § 
100 
300 
ns 


twiN) 
Duration 
of longest 
pulse rejected 
as noise 1 
eL 
= 50 pF, RL = 5 kll 
1 
4 
~s 


§Measured 
between 
10% and 90% 
points 
of output 
waveforms. 


'The 
receiver ignores any positive- or negative-going 
pulse that is less than the minimum value of twIN) and accepts any positive- or negative- 
going pulse greater than the maximum 
of twIN)- 
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IOSl 
+-- 
-(1)-- VOO OR GNO 


-IOSH. 
--<Ir- VSS OR GND 
1-'" 


FIGURE 1. 
DRIVER TEST CIRCUIT. 
VOH. VOL. 'OSLo laSH 


VSS = 


TEST CIRCUIT 


~} 
VI-<D- 


~ 


VI -<D- 


INPUT 
f.5 
1.\------ 3 V 
-----I: . 
1 ,-, ----- 
0 V 


tpHl ~ 
t+---+t- tplH 
I 
rlV 
90%1\:1 
I 
90% 
OH 


1 
50% 
50% 
I 


OUTPUT 
I 
10% 
I 
••.....;..;.;. 
"'-10""'% 
.••••_1_ 
- 
- 
VOL 
tTHl --.l 
I+- 
-.l 
I+-tTlH 


NOTES: 
A. 
The pulse generator 
has the following 
characteristics: 
tw 
= 
25115, 
PRR = 
20 kHz. Zo 
= 50 n, tr 
= tf < 50 ns. 


B. 
CL includes 
probe and jig capacitance. 


{ 


-~ 


~-cD-- VCC 
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INPUT 
!50% 
50~---- 
--4V 


--/:' 
I 
OV 


IPHl --*---+l 
t+------+t- 
IPlH 
I 
I 
V 


90% T\;I 
rl 
90% 
OH 
I 
50% 
50% 
1 


OUTPUT 
I 
'0% 
0% 
I 
' 
1_ - 
- 
VOL 


ITHl -+i 
I+- 
-+l 
i+ ITlH 
VSS 


TESTCIRCUIT 


NOTES: 
A. 
The pulse generator 
has the following 
characteristics: 
tw 
= 
25 
J.lS. PAR = 20 kHz. 20 
= 
50 n. tr 
= 
tf < 50 ns. 


B. 
CL includes probe and jig capacitance. 
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• 
IEEE 802.3 
1BASE5 
Driver 
and Receiver 


• 
On-Chip 
Receiver 
Squelch 
with 
Adjustable 
Threshold 


• 
Adjustable 
Squelch 
Delay 


• 
Direct 
TTL-Level 
Squelch 
Output 


• 
Squelch 
Circuit 
Allows 
for External 
Noise 
Filtering 


• 
Two 
Driver-Enable 
Options 


• 
On-Chip 
Start-of-Idle 
Detection 
and Disable 


• 
Driver 
Provides 
2 V Minimum 
into a 50-0 
Differential 
Load to Allow 
for 
Use with 
Doubly-Terminated 
Lines and Multipoint 
Architectures 


• 
On-Chip 
Driver 
Slew-Rate 
Control 
for Very 
Closely 
Matched 
Output 
Rise and Fall Times 


N PACKAGE 


(TOP VIEWI 


1 U16 


2 
15 


3 
14 


4 
13 


5 
12 


6 
11 


7 
10 
8 
9 


Vcc 


DATEN 


DRI 


DLEN 


RXO 


SOO 


SODLI 


SORXO 


DRDLAJ 


DRO+ 


DRO- 


SODLAJ 


RXI+ 


RXI- 


SOTHAJ 


GND 


PIN 
DESCRIPTION 
NAME 
NUMBER 


DATEN 
15 
Driver Data Enable. When low, 
places driver outputs 
in an active 
state. 
When high, the driver outputs 


are in a high-impedance 
state 
jf OLEN is also high. 


DLEN 
13 
Driver Delay Enable. When this signal is low and DATEN is high, the driver outputs 
are active 
for a 


period of time set by DRDLAJ after a positive-going 
transition 
on ORI. If there is no active data on DRI, 


the outputs 
are in a high-impedance 
state. 


DRDLAJ 
1 
Driver Delay Adjust 
is a connection 
for the external 
R-C combination 
that determines 
the duration 
of 


the driver output 
active state after a positive transition 
on DRI when DLEN is low and DATEN is high. 


DRI 
14 
Driver Data Input 


DRO+ 
2 
Noninverting 
Driver Output 


DRO- 
3 
Inverting 
Driver Output 


GND 
8 
Ground. 
Common 
for all voltages 


RXI+ 
5 
Noninverting 
Receiver Input 


RXI- 
6 
Inverting 
Receiver Input 


RXO 
12 
Main Receiver Output 


SODLAJ 
4 
Squelch 
Delay Adjust 
is a connection 
for an external 
R-C combination 
that determines 
the duration 


of the receiver 
unsquelch 
after a negative-going 
transition 
on SaDLI. 


SODU 
10 
Squelch Delay Input is the input to the one-shot 
that controls 
the duration 
of the receiver unsquelch 


period. The main receiver output 
remains unsquelched 
as long as SaDU 
is held high. Timing 
of the 


unsquelch 
period begins on the high-to-Iow 
transition 
of SQDU. 


SOO 
11 
Squelch Output 
is high while the receiver 
is squelched. 


SORXO 
9 
Squelch 
Receiver Output 
is high only when the differential 
receiver 
input exceeds the threshold 
set 


by SOTHAJ. 


SOTHAJ 
7 
Squelch Receiver Threshold 
Adjust. 
The voltage at this input determines 
the threshold 
of the squelch 


receiver in a ratio of - 2, SQTHAJ 
to threshold. 
If left open, the squelch receiver threshold 
defaults 


to 
-600mV. 


VCC 
16 
Supply 
voltage 
input 
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SN75D61 
DRIVER/RECEIVER 
PAIR 
WITH 
SQUELCH 


DRIVER 


INPUTS 
OUTPUTS 


DRI 
DATEN 
DLEN 
DRO+ 
DRO- 


L 
L 
X 
L 
H 


H 
L 
X 
H 
L 


X 
H 
H 
Z 
Z 


H 
H 
L 
Ht 
L t 


L 
H 
L 
Lt 
Ht 


RECEIVER§ 


INPUTS 
OUTPUTS 
CONDITION 
RXO 
SOO 
RXI+ 
RXI- 


No active signal' 
X 
X 
H 
H 


Active signal' 


L 
H 
L 
L 


H 
L 
H 
L 


tThis 
condition 
is valid during the time period set by Driver Delay Adjust 
following 
a rising transition 
on Driver In. 


Following 
this. 
if no subsequent 
positive 
transition 
occurs 
on Driver In, the outputs 
will go to the high impedance 
state. 
tThis 
conditton 
is valid if it occurs 
within 
the enable time set by Driver Delay Adjust 
after a rising transition 
on Driver 
In. Otherwise 
the outputs 
will 
be in the high-impedance 
state. 
§Pin.s 9 and 10 are tied together. 
'An 
active 
signal is one that has an amplitude 
greater than the threshold 
level set by Squelch Threshold 
Adjust. 


INVERTING 
(3) 
DRIVER OUTPUT, 


DRO- 


ORIVER DELAY 
ADJUST, 
DRDLAJ 
*,CT 


SQUELCH 
RECEIVER 
THRESHOLD 


ADJUST,SQTHAJ 


NONINVERTING 
RECEIVER 
151 
INPUT, 
RXI+ 


INVERTING 
16) 
RECEIVER 


INPUT, 
RXI- 


(91 


SQUELCH 
RECEIVER 
OUTPUT, 


SQRXO 


(101 


SQUELCH 
DELAY 
INPUT, 
SODU 


SQUELCH 
DELAY 
ADJUST, 
SQDLAJ 
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14 
c> 
L 


& 
Sl 
~1 
2 
\l 


EN 
13 
f'..- 
P> 
'- 


3 
\l 
- 
1 
~ 
[ADJDEL] 


15 
I"---. 


1 
1 J c> 
3 
12 
5 
Z1 
2 


6 
I"---. 


Jc> 


1 
Z2 
1 


2 


7 


9 
[ADJTHRES] 


./ 


.IT 
~1 


10 
Sl 
11 
(I> 
V3 


4 
[ADJDEL] 


SQTHAJ 


SQRXO 


description 


The SN75061 
is a single-channel 
driver/receiver 
pair designed 
for use in IEEE 802.3, 
1BASE5 applications 
as well 
as other 
general 
data communications 
circuits. 
The SN75061 
offers 
the system 
designer 
both 
a 
driver 
and 
a 
receiver 
that 
are 
easily 
configured 
for 
use 
with 
a 
variety 
of 
controllers 
and 
data 
encoder/decoders. 


The receiver 
features 
a full analog squelch 
circuit 
with 
an adjustable 
threshold 
and a programmable 
squelch 
delay. Internal nodes of the squelch circuitry 
are brought 
out to external 
connections 
to allow for the insertion 
of noise 
filtering 
circuitry 
of the 
designer's 
choice. 


As with 
the receiver, 
the driver 
offers 
the user a variety 
of implementation 
options. 
Driver 
enabling 
may 
be controlled 
directly 
by an external 
logic 
input, 
or by use of an on-chip 
one-shot 
that 
is retriggered 
as 
long as data is being sent to the driver. 
The driver 
will then automatically 
go to the high-impedance 
state 
when 
end-of-packet 
occurs. 
The driver features 
internal 
slew-rate 
control 
for optimal 
matching 
of rise and 
fall times 
allowing 
for reduction 
of driver-induced 
jitter. 


The SN75061 
receiver 
implements 
full analog 
squelch 
functions 
by integrating 
both 
a separate, 
parallel 
squelch 
receiver 
with 
an externally 
programmable 
threshold, 
and a programmable 
one-shot. 
The output 
of the squelch 
receiver 
and the input 
to the high-level 
dc-triggered 
one-shot 
are brought 
out to external 
connections. 
These pins can be shorted 
for direct implementation, 
or used for the insertion 
of noise-filtering 


TEXAS ." 
INSTRUMENTS 


SN75061 
DRIVER/RECEIVER 
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circuitry 
of the 
implementer's 
design. 
The receiver 
one-shot 
can be effectively 
bypassed 
by applying 
a 
high logic level to Squelch 
Delay In. The squelch 
threshold 
may be set externally 
by applying 
an external 
voltage 
set to a level that 
is - 2 times 
the desired 
threshold 
voltage. 
If Squelch 
Threshold 
Adjust 
is left 


open, the squelch 
receiver 
will default 
to its internal 
preset value of - 600 
mV. The receiver 
also outputs 


a high logic 
"squelch" 
signal 
when 
there 
is no active 
data present 
at the receiver 
inputs. 
When 
no data 


is present 
on the transmission 
line, the receiver 
output 
assumes 
a high level. The "un squelch" 
duration 


is set externally 
with 
an R-C combination 
at Squelch 
Delay Adjust. 


The driver 
offers 
the user a variety 
of implementation 
options. 
Driver enabling 
may be controlled 
directly 
by an active-low 
external 
logic input on Data Enable, or by use of another 
on-chip 
one-shot 
that 
retriggers 
with 
positive-going 
transitions 
on the driver 
input 
line. 
If no positive 
transition 
occurs 
within 
the 
pulse 
duration 
set by an external 
R-C combination, 
the one-shot 
times 
out and the driver 
is automatically 
put 
into a high-impedance 
state. 
When 
operating 
in the delay-enable 
mode, the 2-bit-time 
high-level 
start-of- 


idle pulse prescribed 
by IEEE 802.3 
1BASE5 causes the one-shot 
to time out and automatically 
place the 
driver outputs 
in the high-impedance 
state. 
This delay time is also adjustable 
for use in other applications. 


The driver 
implements 
an output 
slew-rate 
control 
that 
is internally 
set for nominally 
40 mV/ns. 
(This is 
roughly 
a 1OO-ns peak-to-peak 
differential 
transition 
time.) 
The driver outputs 
are capable of driving 
a 50-0 


differential 
load with 
a minimum 
output 
level of 2 V. Short-circuit 
output 
current 
is greater 
than 
100 mA. 


absolute maximum 
ratings over operating free-air temperature 
range (unless otherwise 
noted) 


Supply 
voltage, 
VCC . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
7 V 
Input 
voltage 
(any logic 
input) 
. . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . • . . . . . . . . . . . . . • . . .. 
7 V 
Receiver 
differential 
input 
voltage. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
± 25 V 
Receiver 
input 
voltage 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
± 15 V 
Driver 
output 
voltage. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
- 0.5 
V to 
15 V 
Continuous 
total 
dissipation 
at (or below) 
25°C 
free-air 
temperature 
(see Note 
1). 
. . . . .. 
1150 
mW 
Operating 
free-air 
temperature 
range. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
O°C to 70°C 
Storage 
temperature 
range 
- 65°C 
to 
150°C 
Lead temperature 
1,6 mm (1/16 
inch) 
from 
case for 
10 seconds 
260°C 


MIN 
NOM 
MAX 
UNIT 


Supply 
voltage, 
VCC 
4.75 
5 
5.25 
V 


Driver 
high-level 
input voltage, 
VIH 
2 
V 


Driver 
low-level 
input voltage. 
VIL 
0.8 
V 


Driver 
high-level 
output 
current, 
IOH 
. 
-150 
mA 


Driver 
low-level 
output 
current. 
IOL 
150 
mA 


Receiver 
common-mode 
input 
voltage, 
Vie 
(see Note 
2) 
-2.5 
5 
V 


External 
timing 
resistance. 
Rext 
5 
260 
kO 


External 
timing 
capacitance, 
Cext 
No restriction 


Operating 
free-air 
temperature, 
T A 
0 
70 
°c 
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electrical 
characteristics 
over recommended 
operating 
free-air 
and supply 
voltage 
range (unless 
otherwise 
noted) 


PARAMETER 
TEST CONDITIONS 
MIN 
Typt 
MAX 
UNIT 


VIK 
Input 
clamp 
voltage 
II = -18 
mA 
-1.5 
V 


RL = 50 n 
2 
2.4 
3.3 
VOD 
Differential-output 
voltage 
V 


RL = 115 n 
3.65 


AVOD 
Change 
in differential-output 
voltage 
50 
mV 
for a change in logic input state 


IIH 
High-level 
input current 
VI 
= 2.4 V 
20 
~A 


IlL 
Low-level 
input 
current 
VI 
= 0.5 V 
-35 
~A 


109 
Short-circuit 
output 
current 
Vo 
= a or 6 V. 
VI 
= 0.8 V or 2.5 V 
±100 
±300 
mA 


I Voe 
= 10 V 
100 
102 
High-impedance 
output 
current 
Vee 
= 5.25 V 
I Voe 
= 0 
-100 
~A 


PARAMETER 
TEST CONDITIONS 
MIN 
Typt 
MAX 
UNIT 


VIK 
Input 
clamp 
voltage, 
squelch 
delay 
11= 
-18 
mA 
-1.5 
V 


VTH 
Differential-input 
high-threshold 
voltage 
Vo 
= 2.7 V. 
10 = -0.4 
mA 
50 
mV 


VTL 
Differential-input 
low-threshold 
Vo 
= 0.5 V. 
10 = 16 mA 
-50 
mV 
voltage 
Isee Note 21 


Vhvs 
Hysteresis 
IVTH 
- 
VTLI 
50 
mV 


Vie 
Common~mode 
input voltage 
5 
V 


RXO 
Vee 
= 4.75 V, 
10H = -400 
~A, 
2.7 


SOO 
SODLAJ 
at 0.8 V 
2.7 
3.5 
VOH 
High-level 
output 
voltage 
V 


SORXO 
Vee 
= 4.75 V, 
10H = -20 
~A. 
2.7 
4.65 
VIDIRXIl 
= -0.7 
V. 
SODLAJ 
open 


RXO 
10L = 8 mA 
0.45 
Vee 
= 4.75 V. 


10L = 16 mA 
0.5 
SODLAJ 
at 2 V 
VOL 
Low-level 
output 
voltage 
SOO 
10L = 8 mA 
0.35 
0.5 
V 


SORXO 
Vee 
= 4.75 V. 
10L = 8 mA 
0.45 


VIDIRXIl 
= 50 mV 
10L = 16 mA 
0.5 


IIH 
High-level 
input current 
SODU 


VI = 2.4 V 
20 
~A 


IlL 
Low-level 
input current 
VI = 0.5 V 
-35 
~A 


RXO 
-15 
-85 


SOO 
Vee 
= 5.25 V, 
Vo 
= a 


109 
Short-circuit 
output 
current 
-15 
-100 
mA 


SORXO 
Vee 
= 5 V, 
Vo 
= a 
-0.8 
-1 
-1.2 


'I 
Input 
resistance 
10 
kn 


Squelch 
preset 
Vee 
= 5 V, 
I Vie 
= 1.5 V to 3.5 V 
-525 
-600 
-675 
mV 


VTLlsq) 
threshold 
voltage 
SOTHAJ 
OPEN, 
Vie 
= -2.5 
V to 1.5 V -500 
-700 
mV 
or 3.5 V to 5 V 


Ratio of Squelch 
Threshold 
Adjust 


input 
voltage 
to actual 
squelch 
SOTHAJ 
at 200 mV to 4 V 
-1.9 
-2.1 


I 
threshold 
voltage 


driver and receiver 


lice 
Supply 
current 


t All typical 
values 
are at Vee 
= 5 V, TA 
= 25°C. 
NOTE 2: The algebraic 
convention, 
in which 
the less-positive 
Imore negati)Je} limit is designated 
as minimum, 
is used in this data sheet 
for common-mode 
input 
voltage 
Vie 
and threshold 
levels VTH and VTL· 
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PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


SR 
Differential·output 
slew 
rate 
Vo 
= 
-2Vt02V, 
28 
40 
52 
mV/ns 


RL = '000 
(differential), 
See Figure 
1 


Differential-output 
delay 
time 
C, 
= 15 pF, 
160 
ns 
too 
(too 
+ and too 
_) 
RL = 100 0 (differential), 
See Figure 2 


Differential-output 
delay 
time 


RL = '00 
0 (differential). 
See Figure 
2 
5 
tOO+ 
-too- 
ns 
difference 


....!.E!:!L.- 


Oisable time 
from 
OATEN 


220 
ns 


tpLZ 
300 
ns 
~ 
Enable time 
from 
OATEN 
See Figures 3, 4, and 5 
220 
ns 


tpZL 
290 
ns 


tpZH 
Enable 
time 
from 
OLEN 
250 
ns 


Enable 
duration 
time 
twlen) 
(with 
OLEN low) 
Cext 
= 100 
pF, 
Rext 
= 62 kO. 
See Figure 
6 
2 
2.5 
3 
p.S 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


ten(RXI 
Receiver 
enable 
time 
Squelch 
off, 
See Figure 7 
117 
ns 


tpLH 
Propagation 
delay 
time. 
low-to-high-Ievel 
output 
Squelch 
off, 
See Figure 
8 
20 
35 
ns 


tpHL 
Propagation 
delay time. 
high-to-low-Ievel 
output 
Squelch 
off, 
See Figure 
8 
22 
35 
ns 


Cext 
- 
50 pF, 
Rext 
- 
51 kO, 


1 
1.2 
1.45 
~s 


tunsq 
Unsquelch 
duration 
time 


See Figure 9 


Cext = 15 pF, 
Rext = 6.8 
kO, 


See Figure 9 
180 
ns 


~ 


--3V 


INPUT 


OV 


ORO+ 


OUTPUT 


ORO- 
OUTPUT- 
- 
- -t::. - - - _~2::'"- -0 
V 


I 
- 
--2 
V 


---~ 
I 
I 
tr-+j 
14- 
-+l 
~ 
tf 


SR-~ 
tr or tf 


NOTE 
A: The input pulse is supplied 
by a generator 
having the following 
characteristics: 
PAR ~ 
1 MHz. 
Duty 
Cycle 
s 50%. 
tr s6 
n5, 


t!,,, 
6 ns, Zout 
= 50 O. 
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Cl 
- 
15 pF 


(See Note 
B) 
TEST CIRCUIT 


PE-64352 
OR EQUIVALENT 
(S88 Not8 
OJ 


~ 


--3V 


INPUT 
1.5V 
1.5V 


I 
I 
0 V 


too + t -+I I+- 
-+I 
I+-too _ t 


PUT 
~--VO+ 
OUTj50%. 
L 


VO- 


*,Cext 
- 
100 pF 


~ 


3V 


INPUT 
1.5 V 
1.5 V 
I 
+ ---OV 


tPZH"-It--~ 
tPHZ-lt---+! 
0.5 V 


~ 


i._VOH 


OUTPUT 
-f 


2.3 V 


NOTES; 
A. 
The input 
pulse 
is supplied 
by a generator 
having 
the 
following 
characteristics: 
PRR ::;; 1 MHz, 
Duty 
Cycle 
:5 50%, 
tr 
:5 6 ns, tf 
:5 6 ns, Zout 
= 50 n. 
B. 
CL includes 
probe and jig capacitance. 
C. 
The input pulse is supplied by a, generator having the following 
characteristics: 
PRR :s 500 kHz, Duty Cycle 
:s 50%. 


tr :s 6 ns, tf 
:5 6ns, Zout 
= 50 O. 
D. 
When measuring 
differential-output 
delay time difference, 
switches 
S 1 and 52 are closed. 
(Isolation 
transformer 
from 
Pulse 


Engineering 
PIN PE-64352J. 
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,*Cext - 


~ 


3V 


INPUT 
1.5V 
1.5V 


I 
~---oV 
I 
I 
tpZl~ 
I+- 
tPlZ-+! 
14- 


I 
I 
tJ 


l 
~5V 


OUTPUT 
2.3 
V 
.! 


-"'" 
-VOL 
0.5 V 


*,Cext 
- 
100 pF 


OUTPUT 


Rl - 
1000 


:Jf 
\ 
---3V 


INPUT 
I 
1.5 V 
\ '---OV 


\4-tPZHj 
y:::-'---VOH 


OUTPUT 
2.3 
V 
" 
--~O 
V 


NOTES: 
A. The input 
pulse 
is supplied 
by a generator 
having 
the 
following 
characteristics: 
PRR s 290 
kHz, 
Duty 
Cycle s 50%, 


tr :s 6 ns, tf 
:S 6 n5, Zout 
= 50 O. 
B. Cl includes 
probe and jig capacitance. 


C. The input pulse is supplied by a generator 
having the following 
characteristics: 
PRR :s 1 MHz, Duty Cycle :s 50%. tr :s 6 ns, 


tp; 6 ns, Zout = 50 O. 
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*,CeXI 
- 
100 pF 


rlwlenl~ 
0.5 V 


~ 


!...*--VOH 


OUTPUT 
2.3 V 
~ 


OV 


INPU~3V 


I 
----OV 


-..t 
14- len(RXI 


~ 


VOH 


OUTPUT 
1.3 V 
1.3 V 


- 
- 
-VOL 


~CeXI 
- 
50 pF 


1.5 V 


OPEN 
SQTHAJ 


SQRXO 
SQDU 


NOTES: 
A. The inpul 
pulse is supplied by a generalor 
having Ihe following 
characlerislics: 
PRR '" 500 kHz, Duly 
Cycle", 
50%, 


Ir '" 6 ns, If '" 6 ns, Zoul = 50 II. 
B. CL includes 
probe and jig capacitance. 


C. The input pulse is supplied by a generator 
having the following 
characteristics: 
PRR ::s;200 
kHz, Duty Cycle .:S 50%. 
tr s6 
ns, 
If'" 
6 ns, ZOul = 50 II. 
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INPUT 
~--3V 
---If'.~Y 
'''Y~OV 


tPLH-.j 
~ 
tPHL-+( 
~ 


~ 


+--VOH 


OUTPUT 
1.3V 
1.3V 


VOL 


*'Cext - 
50 pF 


1.5 V 


OPEN 
SQTHAJ 


*,Cext 
- 50 pF 


INPUT~1.5V 
1.5V r- 
3V 


~--O\t 


tunsq-+( 
~ 


OUTPUT 
~1.3 
V 
1.3 V~VOH 


~--VOL 


1.5 V 


OPEN 
SQTHAJ 


NOTES: 
A. The input pulse is supplied by a generator 
having the following 
characteristics: 
PRR s 1 MHz, Duty Cycle s 50%. tr :s 6 ns, 


tf 
:s 6 n5, 
Zout 
= 50 O. 
B. CL includes 
probe and jig capacitance. 


C. The input 
pulse is supplied 
by a generator 
having 
the following 
characteristics: 
PRR :s 100 kHz, Duty 
Cycle s 
50%, 
tr :s 6 ns, tf S 6 n5, Zout = 50 O. 
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• 
Meets 
IBM System 
360 
Input/Output 
Interface 
Specifications 


• 
Operates 
from 
Single 
5-V Supply 


• 
TTL Compatible 


• 
3.11-V 
Output 
at IOH 
- 
-59.3 
mA 


• 
Uncommitted 
Emitter-Follower 
Output 
Structure 
for 
Party-Line 
Operation 


• 
Short-Circuit 
Protection 


• 
AND-OR 
Logic 
Configuration 


• 
Designed 
for 
Use With 
Triple 
Line Receiver 
SN75124 


• 
Designed 
to Be Interchangeable 
With 
Signetics 
N8T23 


description 


The 
SN75123 
dual 
line 
driver 
is specifically 
designed 
to 
meet 
the 
input/output 
interface 
specifications 
for 
IBM 
System 
360. 
It is also 
compatible 
with 
standard 
TTL logic and supply 
voltage 
levels. 


The low-impedance 
emitter-follower 
outputs 
of 
the SN75123 
will drive terminated 
lines such as 
coaxial cable or twisted 
pair. Having the outputs 
uncommitted 
allows 
wired-OR 
logic 
to 
be 
performed 
in 
party-line 
applications. 
Output 
short-circuit 
protection 
is provided 
by an internal 
clamping 
network 
that turns on when the output 
voltage drops below approximately 
1.5 V. All the 
inputs are in conventional 
TTL configuration 
and 
the 
gating 
can 
be used 
during 
power-up 
and 
power-down 
sequences 
to ensure that no noise 
is introduced 
to the line. 


The SN75123 
is characterized 
for operation 
from 
OOC to 70°C. 


1A 
11) 


18 
121 


1C 
131 


10 
141 


1E 
151 


1F 16) 


2A 
(101 


28 
1111 


2C 
(121 


20 
113) 


2E (14) 


2F 
1151 
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O. J. DR N PACKAGE 


ITOP 
VIEW) 


1A 
1 U16 
VCC 
18 
2 
15 
2F 
1C 
3 
14 
2E 
10 
4 
13 
2D 
1E 
5 
12 
2C 
1F 
6 
11 
28 
1Y 
10 
2A 
GND 
8 
g 
2Y 


INPUTS 
OUTPUT 


A 
B 
C 
0 
E 
F 
Y 


H 
H 
H 
H 
X 
X 
H 


X 
X 
X 
X 
H 
H 
H 


All other 
input 
L 
combinations 


H = high level 
L = low 
level 
X = irrelevant 


logic 
diagram. 
each 
driver 
(positive 
logic) 


A 
8 
C 
o 


PRODUCTION 
DATA documents 
contain 
information 
current I.of publication date. Products conform to 
specifications per the terms of TexIs Instruments 
~:~::~~i~a{~:I~tli 
~~~~~ti:; 
~IO::i:~:t:~~S 
not 
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SN75123 
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LINE DRIVER 


VCC 
1161 


TO OTHER 
LINE DRIVER 


A 
11.101 


12.111 
B 


C 
(3.121 


D 
14.131 


E 
(5.14) 


16.151 


IBI 
GND 


TO OTHER 
LINE DRIVER 


absolute maximum 
ratings over operating free-air temperature 
range (unless otherwise 
noted) 


Supply 
voltage, 
VCC (see Note 
1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
7 V 
Input 
voltage. 
. . . . . . . . . . . . . . . . . . . . . . . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
5.5 V 
Output 
voltage 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
7 V 
Continuous 
total 
dissipation 
at (or below) 
25°C 
free-air 
temperature 
(see Note 2): 
D package 
. 
950 
mW 
J package. 
. . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
1025 
mW 
N package 
11 50 mW 
Operating 
free-air 
temperature 
range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
O°C to 70°C 
Storage 
temperature 
range 
- 65°C 
to 
150°C 
Lead temperature 
1,6 mm (1/16 
inch) 
from 
case for 
10 seconds: 
D or N package 
260°C 
Lead temperature 
1,6 mm (1/16 
inch) 
from 
case for 60 seconds: 
J package 
300°C 


NOTES: 
1. 
All voltage 
values, 
except 
differential 
input voltage, 
are with 
respect 
to network 
ground 
terminal. 


2. 
For operation 
above 
25°C 
free-air 
temperature, 
derate 
the 
D package 
to 608 
mW 
at 70 DC at the 
rate of 7.6 
mW/oC, 
the 


J package to 656 mW at 70°C 
at the rate of 8.2 mW/oC. 
and the N package to 736 mW at 70°C 
at the rate of 9.2 mW/oC. 


In the J package. 
SN75123 
chips are glass mounted. 


MIN 
NOM 
MAX 
UNIT 


Supply 
voltage. 
VCC 
4.75 
5 
5.25 
V 


High-level 
input 
voltage, 
VIH 
2 
V 


Low-level 
input voltage, 
VIL 
0.8 
V 


High-level 
output 
current, 
IOH 
-100 
mA 


Operating 
free-air 
temperature, 
T A 
0 
70 
°c 
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PARAMETER 
TEST CONDITIONS 
MIN 
MAX 
UNIT 


VIK 
Input 
clamp 
voltage 
Vce ~ 5 V, 
II = 
-12 
mA 
-1.5 
V 


VIBRII 
Input 
breakdown 
voltage 
Vce 
- 
5 V, 
II - 
10 mA 
55 
V 


Vee 
- 
5 V, 
VIH 
- 
2 V, 
ITA 
- 
25°e 
3.11 


VOH 
High-level 
output 
voltage 


ITA 
~ ooe 
to 700e 


V 


IOH = 
- 59.3 
mA, 
See Note 3, 
2.9 


IOH 
High-level 
output 
current 
Vee 
- 
5 V, 
VIH 
- 
4.5 
V, 
VOH 
- 
2 V, 
-100 
-250 
mA 


TA 
~ 
25°e, 
See Note 3 


VOL 
Low-level 
output 
voltage 
VIL 
~ 0.8 
V, 
10L ~ 
- 240 
~A, See Note 3 
0.15 
V 


1010ffi 
Off-state 
output 
current 
Vee 
= 0, 
Vo 
= 3 V 
40 
~A 


IIH 
High-level 
input 
current 
VI 
~ 4.5 
V 
40 
"A 


IlL 
Low-level 
input current 
VI = 0.4 
V 
-0.1 
-1.6 
mA 


10S 
Short-circuit 
output 
current t 
Vee 
= 5 V, 
TA 
~ 
25°e 
-30 
mA 


leeH 
Supply current, 
outputs 
high 


Vee 
~ 5.25 
V, 
All inputs 
at 2 V, 
28 
mA 
Outputs 
open 


leeL 
Supply current, 
outputs 
low 
Vee 
= 5.25 
V, 
All inputs 
at 0.8 
V, 
60 
mA 
Outputs 
open 


tNot 
more than one output 
should 
be shorted 
at a time. 
NOTE 3: 
The output 
voltage 
and current 
limits 
are valid for any appropriate 
combination 
of high and low inputs 
specified 
by the function 


table for the desired 
output. 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


tpLH 
Propagation 
delay time, 
low-to-high-Ievel 
output 
RL = 50O, 
eL = 15 pF, 
12 
20 


Propagation 
delay time, high-to-Iow-Ievel 
output 
See Figure 
1 
12 
20 


ns 


tpHL 


tpLH 
Propagation 
delay time, 
low-to-high-Ievel 
output 
RL = 50O, 
el 
= 
100 
pF, 
20 
35 


tpHL 
Propagation 
delay time, 
high~to-Iow-Ievel 
output 
See Figure 
1 
15 
25 
ns 


3V 
VCC 
l-- s5 
ns 
-t 
~s5 
ns 
r----L-, 


-3V 


I 
I 
10% 


I 
OV 
I 
OUTPUT 
tI 
Ie----*- tpHL 
I 
RL - 
CL 


/1 
,.,;'{~:.=V" 


50 ° 
ISee Note 
BI 


OUTPUT 
.5 V 


-= 
-= 
-= 
VOL 
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-300 


-250 


<t 
E 
I 
-200 
~ 
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<.> 
- 150 
:; 
B- 
::l0 
- 100 
I9 


-50 


Vcc 
=' 5 V 
All inputs at 2 V 
TA = 25°C 


'\ 


"" 


"\ 
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• 
Meets 
IBM System 
360 
Input/Output 
Interface 
Specifications 


• 
Operates 
from 
Single 
5-V Supply 


• 
TTL Compatible 


• 
Built-In 
Input 
Threshold 
Hysteresis 


• 
High Speed 
... 
Typical 
Propagation 
Delay 
Time 
= 20 ns 


• 
Independent 
Channel 
Strobes 


• 
Input 
Gating 
Increases 
Application 
Flexibility 


• 
Designed 
for 
Use with 
Dual Line Driver 
SN75123 


• 
Designed 
to Be Interchangeable 
with 
Signetics 
N8T24 


description 


The SN75124 
triple 
line receiver 
is specifically 
designed 
to 
meet 
the 
input/output 
interface 
specifications 
for 
IBM 
System 
360. 
It is also 
compatible 
with 
standard 
TTL logic and supply 
voltage 
levels. 


The SN75124 
has receiver 
inputs 
with 
built-in 
hysteresis 
to provide 
increased 
noise margin for 
single-ended 
systems. 
An open line will 
affect 
the 
receiver 
input 
as would 
a low-level 
input 
voltage 
and the receiver 
input 
can withstand 
a 
level of - O.15 V with 
power on or off. The other 
inputs are in TTL configuration. 
The S input must 
be high to enable the receiver 
input. 
Two 
of the 
line receivers 
have A and B inputs 
that, 
if both 
are high, 
will 
hold 
the 
output 
low. 
The 
third 
receiver 
has only an A input that, if high, will hold 
the output 
low. 


The SN75124 
is characterized 
for operation 
from 
O°C to 70°C. 


SN75124 
TRIPLE 
LINE 
RECEIVER 


D. J. 
OR N PACKAGE 


(TOP 
VIEW) 


1A 
18 


2R 
25 
2A 
28 
2Y 
GND 


Vcc 
15 


1R 
1Y 
3A 
35 


3R 
3Y 


1 U,6 


2 
15 


3 
14 


4 
13 


5 
12 


6 
11 


7 
1D 
8 
9 


INPUTS 
OUTPUT 


A 
a* 
R 
S 
y 


H 
H 
X 
X 
L 


X 
X 
L 
H 
L 


L 
X 
H 
X 
H 


L 
X 
X 
. L 
H 


X 
L 
H 
X 
H 


X 
L 
X 
L 
H 


:t:S input 
and 
last 
two 
lines 
of 
the 
function 
table 
are 
applicable 
to 
receivers 
1 and 2 only. 


PACKAGE 


TA 
SMALL 
OUTLINE 
CERAMIC 
DIP 
PLASTIC 
DIP 


(D) 
(J) 
(N) 


DOC 


to 
SN75124D 
SN75124J 
SN75124N 


7DoC 
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TRIPLE LINE RECEIVER 


Vcc 
1161 


TO OTHER 
RECEIVERS 


All. 
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B------ 


TEXAS .." 
INsrRUMENTS 


SN75124 


TRIPLE LINE RECEIVER 


absolute 
maximum 
ratings 
over operating 
free-air 
temperature 
range 
(unless othe~wise noted) 


Supply voltage, VCC (see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
. . . . . . . .. 
7 V 
Input voltage: 
R input with VCC applied. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . .. 
7 V 
R input with VCC not applied. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
6 V 
A, S, or S input 
5.5 V 
Output voltage . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . .. 
7 V 
Output current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
± 100 mA 
Continuous total dissipation. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
See Dissipation Rating Table 
Operating free-air temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
ooC to 70°C 
Storage temperature range 
- 65°C to 150°C 
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J package...... 
300°C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D or N package 
260°C 


TA 
s 
25°C 
DERATING 
FACTOR 
TA 
- 
70°C 


PACKAGE 
POWER 
RATING 
ABOVE 
TA 
- 
25°C 
POWER 
RATING 


D 
950 mW 
7.6 mW/oC 
608 
mW 
J 
1025 
mW 
8.2 mW/oC 
656 
mW 


N 
1150 
mW 
9.2 mW/oC 
736 
mW 


MIN 
NOM 
MAX 
UNIT 


Supply 
voltage, 
VCC 
4.75 
5 
5.25 
V 


High-level 
input 
voltage, 
VIH 
A, B, or S 
2 


V 


R 
1.7 


Low-level 
input voltage, 
VIL 
A, B, or S 
0.8 


R 


V 


0.7 


High-level 
output 
current, 
IOH 
-BOO 
~A 


Low-level 
output 
current, 
IOL 
16 
mA 


Operating 
free-air 
temperature, 
T A 
0 
70 
°c 


TEXAS 
." 
INSfRUMENTS 


SN75124 
TRIPLE 
LINE 
RECEIVER 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


Vh 
s 
Hysteresis 
IVT + - VT_1 
R 
Vee 
- 
5 V, 
TA 
- 
25°C 
0.2 
0.5 
V 


VIK 
Input 
clamp 
voltage 
A,B, or S 
Vee 
= 5 V, 
II = 
-12 
mA 
-1.5 
V 


VIBRII 


Input 
breakdown 
A,B, or S 
Vee 
= 5 V, 
II ~ 10 mA 
5.5 
V 


voltage 


VOH 
Hig~-level 
output 
voltage 


VIH 
~ VIH min, 
VIL 
~ VIL max, 
2.6 
V 
10H = 
-800I'A, 
See Note 2 


VOL 
Low-level 
output 
voltage 
VIH = VIH min, 
VIL = VIL max, 
0.4 
V 


10L ~ 
16 mA, 
See Note 2 


Input current at 
VI 
- 
7 V 
5 
II 
R 
mA 
maximum 
input voltage 
VI = 6 V, 
Vee 
= 0 
5 


A,B, or S 
VI = 4.5 
V 
40 
IIH 
High-level 
input 
current 


R 
VI 
~ 3.11 
V 
170 
I'A 


IlL 
Low-level 
input current 
A,B, or S 
VI = 0.4 
V, 
VIR ~ 0.8 
V 
-0.1 
-1.6 
mA 


10S 
Short-circuit 
output 
current t 
Vee 
= 
5 V, 
TA = 25°C 
-50 
-100 
mA 


All inputs 
= 0.8 
V 
72 
Ice 
Supply 
current 
mA 
All inputs 
= 2 V 
100 


'Typical 
value is at Vee 
= 5 V, TA = 25°C. 
tNa! 
more than one output 
should 
be shorted 
at a time, 
and duration 
of the short 
circuit 
should 
not exceed one second. 


NOTE 2: 
The output 
voltage 
and current 
limits are characterized 
for any appropriate 
combination 
of high and low inputs specified 
by the 
function 
table for the desired output. 


PARAMETER 


tpLH 
Propagation delay time, low~to·high·level 
output from R input 


tpHL 
Propagation 
delay time, 
high-to-Iow-Ievel 
output 
from 
R input 


TYP 
MAX 


20 
30 


20 
30 


---..I 
I 
I 
INPUT 
: 


10% 


--+t 
t+- '" 5 ns 
'-+-- -- - 2.6 V 
90% 
I 
1.5V 
i 


: 
10% 


I 
I 
tPHL~ 
\C~~VOH 


LVOL 


2.6 V 


84.50 


OUTPUT 


5 kO 


I 
I 
Ii4-----+l- tpLH 


I 
I 
I 


OUT_P_U_T 
#f.5 
V 


NOTES: 
A. The pulse generator 
has the following 
characteristics: 
lout:::: 50 n. PRR s 5 MHz. duty 
cycle = 50%. 


B. CL includes 
probe and jig capacitance. 
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., 
Cl 
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> 


0.5 


Vcc 
~ 5 V 
No load 
TA - 
25°C 


VT- 
VT+ 


o 
o 
0.20.4 
0.6 0.8 
1 
1.2 1.4 1.6 1.8 
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VI-Input 
Voltage-V 
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I 
I 


I 
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I 
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I 
y 


I 
I 
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I 
L 
-:'':'N~1":4.J 
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SN75125. 
SN75127 


SEVEN-CHANNEl LINE RECEIVERS 


• 
Meets 
IBM 360/370 
I/O Specification 


• 
Input 
Resistance 
. . . 7 kfl to 20 kfl 


• 
Output 
Compatible 
with 
TTL 


• 
Schottky-Clamped 
Transistors 


• 
Operates 
from 
Single 
5-V Supply 


• 
High Speed ... 
Low 
Propagation 
Delay 


• 
Ratio Specification 
for Propagation 
Delay 
Time, 
Low-to-High/High-to-Low 


• 
Seven Channels 
in One 16-Pin 
Package 


• 
Standard 
VCC and Ground 
Positioning 
on 
SN75127 


SN75125 
... 
D. J. OR N PACKAGE 


(TOP VIEW) 


1 V16 


2 
15 


3 
14 


4 
13 


5 
12 


6 
11 


7 
10 
8 
9 


lY 
VCC 
3Y 
4Y 


5Y 
6Y 
7Y 


2Y 


lA 


2A 
3A 
4A 
5A 


6A 
7A 
GND 


description 


The 
SN75125 
and 
SN75127 
are 
monolithic 
seven-channel 
line receivers 
designed to satisfy 
the requirements 
of the IBM System. 360/370 
input/output 
interface 
specifications. 
Special 


low-power 
design 
and 
Schottky-clamped 
transistors 
allow 
for 
low 
supply-current 
requirements 
while 
maintaining 
fast 
switching 
speeds 
and high-current 
TTL outputs. 


The SN75125 
and SN75127 
are characterized 
for operation 
from 
OOC to 70°C. 


SN75127. 
.. 
D. J, OR N PACKAGE 


ITOP VIEWI 


lA 
1 V16 
VCC 
2A 
2 
15 
lY 
3A 
3 
14 
2Y 


4A 
4 
13 
3Y 
5A 
5 
12 
4Y 
6A 
6 
11 
5Y 


7A 
7 
10 
6Y 


GND 
8 
9 
7Y 


SN75125 


lA 
III 
C> 
lY 


2A 
121 
ZY 


3A 
131 
3Y 


4A 
(4) 
4Y 


5A 
151 
5Y 


6A 
(6) 
6Y 


7A 
(71 
7Y 


SN75127 


lA 
(1) 


C> 
lY 


2A 
(2) 
2Y 


3A 
(31 
3Y 


4A 
(41 
4Y 


5A 
(5) 
5Y 


6A 
(6) 
6Y 


7A 
171 
7Y 
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SN75125. 
SN75127 
SEVEN·CHANNEL 
LINE RECEIVERS 


COMMON 
CIRCUITRY 
r--- 
---, 


150 II 
I 


NOM 
I 
I 
I 
I 
I 
I 
I 
I 


OU;PUT: 


I 
\. 


I 
I 
I 
IL. 
_ 


absolute maximum 
ratings over operating free-air temperature 
range (unless otherwise 
noted) 


Supply 
voltage. 
VCC (see Note 
1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
7 V 
Input 
voltage 
range: 
SN75125 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
-0.15 
V to 7 V 
SN75127 
: 
-2 
V to 7 V 
Continuous 
total 
power 
dissipation 
(see Note 2) . . . . . . . . . . • . . . . . .. 
See Dissipation 
Rating 
Table 
Operating 
free-air 
temperature 
range. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
OoC to 70°C 
Storage 
temperature 
range 
- 65°C 
to 
150°C 
Lead temperature 
1.6 mm (1/16 
inch) from 
case for 60 seconds: 
J package 
300°C 
Lead temperature 
1.6 mm (1/16 
inch) from 
case for 
10 seconds: 
D or N package 
260°C 


PACKAGE 
TA 
'" 
25°C 
DERATING 
FACTOR 
TA 
- 
70°C 


POWER RATING 
ABOVE TA 
- 
25°C 
POWER RATING 


D 
950 
mW 
7.6 
mW/oC 
608 
mW 


J 
1025 
mW 
8.2 
mW/oC 
656 
mW 


N 
1150 
mW 
9.2 
mW/oC 
736 
mW 
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MIN 
NOM 
MAX 
UNIT 


Supply 
voltage, 
VCC 
4.5 
5 
5.5 
V 


High-level 
input 
voltage, 
VIH 
1.7 
V 


Low-level 
input 
voltage, 
VIL 
0.7 
V 


High-level 
output 
current. 
IOH 
-0.4 
mA 


Low-level 
output 
current, 
IOL 
16 
mA 


Operating 
free-air 
temperature, 
TA 
0 
70 
°c 


electrical characteristics 
over recommended 
operating free-air temperature 
range (unless otherwise 
noted) 


PARAMETER 
TEST CONDITIONS 
MIN 
Typt 
MAX 
UNIT 


VOH 
High-level 
output 
voltage 
VCC = 4.5 
V, 
VIL = 0.7V, 
10H = 
-0.4 
mA 
2.4 
3.1 
V 


VOL 
Low-level 
output 
voltage 
VCC = 4.5 
V, 
VIH 
= 
1.7 V, 
10L = 
16 mA 
0.4 
0.5 
V 


IIH 
High-level 
input 
current 
VCC = 5.5 V, 
VI = 3.11 
V 
0.3 
0.42 
mA 


IlL 
Low-level 
input 
current 
VCC = 
5.5 V, 
VI = 0.15 
V 
30 
~A 


10S 
Short-circuit 
output 
current* 
VCC 
= 5.5 V, 
Vo 
= 0 
-18 
-60 
mA 


r; 
Input 
resistance 
VCC = 4.5 
V, 0 V, or open, 
7 
20 
k{l 
t.VI 
= 0.15 
V to 4.15 
V 


VCC 
- 
5.5 V, 
10H - 
-0.4 
mA, 
15 
25 
mA 


ICC 
Supply current 
All inputs 
at 0.7 
V 


Vcc 
= 5.5 V, 
IOL 
= 
16 mA, 
28 
47 
mA 
All inputs at 4 V 


tAli 
typical 
values 
are at VCC = 5 V, TA = 25°C. 


*Not 
more 
than 
one 
output 
should 
be shorted 
at a time. 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


tPLH 
Propagation 
delay time, 
low-to-high-level 
output 
7 
14 
25 
ns 


tpHL 
Propagation 
delay time, 
high-to-Iow-Ievel 
outl'ut 
10 
18 
30 
ns 


tpLH 
Ratio of propagation 
delay times 
RL = 400 
{l, 
CL = 50 pF, 


0.5 
0.8 
1.3 
tpHL 
See Figure 
1 


tTLH 
Transition 
time. 
low-to-high-Ievel 
output 
1 
7 
12 
ns 


tTHL 
Transition 
time, 
high-to-Iow-Ievel 
output 
1 
3 
12 
ns 
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I ~ 
100ns 
., 
---+j I I.t--- 10ns 
10ns ---+l 
I.-- 


I 
I 
I II 
1 


1 
I ••-9-0%-------9-0-% 
•...• 
i[J"1 
- 
- 
- - - 
- 
- 
3 V 


10.7V 
1.7V 
I 


10% 
I 
I 
10% 
----- 
I 
I 
OV 
I 
I 


~ ~p~l!\i 
j4-t 
PlH£i -2-V------VOH 


I 
:.5 V 
1 2 V 
I 
I 
•... 
__0_.8_V 
0_.8_V_._I 
VOL 


~ 
~ 
tTHl 
-1 \.-tTlH 


NOTES: 
A. 
The pulse generator 
has the following 
characteristics: 
Zo "'" 50 O. PRR :s; 5 MHz. 
B. 
CL includes 
probe and jig capacitance. 


C. 
All diodes 
are 1N3064 
or equivalent. 
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FIGURE 2 
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FIGURE 4 
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FIGURE 3 
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FIGURE 5 
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INSTRUMENlS 


SN75126 
QUADRUPLE 
LINE DRIVER 


• 
Meets 
IBM 360/370 
I/O Interface 
Specification 
GA22-6974-3 
(Also 
See 
SN55ALS126 
and SN75ALS126) 


D. J. OR N PACKAGE 


(TOP VIEW) 


• 
Minimum 
Output 
Voltage 
of 3.11 
V at 
10H - 
-60 mA 


• 
Fault-Flag Circuit Output 
Signals Driver Output 
Fault 


1Y 
1 U16 
Vcc 


11' 
2 
15 
4Y 
1A 
3 
14 
41' 
1.2G 
4 
13 
4A 
2A 
5 
12 
3AG 
21' 
6 
11 
3A 
2Y 
7 
10 
31' 
GND 
8 
9 
3Y 
• 
Fault-Detection 
Current-Limit 
Circuit Minimizes 
Power 
Dissipation 
During 
a Fault Condition 


• 
Dual Common 
Enable 


• 
Individual 
Fault Flags 


• 
Designed 
to Replace the MC34B1 


description 


The SN75126 
quadruple 
line driver 
is designed 
to 
meet 
the 
IBM 360/370 
I/O 
specification 
GA22-6974-3. 
The 
output 
voltage 
is 3.11 
V 
minimum 
(at 
10H = - 59.3 
mAl 
over 
the 
recommended 
ranges of supply 
voltage 
(4.5 V 
to 5.95 
V) and temperature. 
Driver outputs 
use 
a fault-detection 
current-limit 
circuit 
to 
allow 
high 
drive 
current 
but 
still 
minimize 
power 
dissipation 
when the output 
is shorted to ground. 


The SN75126 
is compatible 
with 
standard 
TTL 
logic and supply 
voltages. 


Fault-flag 
circuitry 
is designed 
to 
sense 
and 
signal a line short on any Y line. Upon detecting 
an output 
fault 
condition, 
the fault-flag 
circuit 
forces 
the 
driver 
output 
into 
a low 
state 
and 
signals a fault condition 
by causing the fault-flag 
output 
to go low. 


The SN75126 
can drive a 50-0 load as required 
in the IBM GA22-6974-3 
specification 
or a 90-0 
load as 
used in many 
I/O systems. 
Optimum 
performance 
can be achieved 
when 
the device 
is used with 
either 
the SN75125, 
SN75127, 
SN75128, 
or SN75129 
line receivers. 


INPUTS 
OUTPUTS 


G 
A 
Y 
F 


L 
X 
L 
H 


H 
H 
H 
H 


H 
H 
S 
L 


H = high level. L = low level. 
X 
= irrelevant. 
S = shorted 
to ground 
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SN75126 
QUADRUPLE 
LINE DRIVER 


EQUIVALENT 
OF EACH INPUT 
TYPICAL 
OF ALL Y OUTPUTS 
TYPICAL 
OF F OUTPUTS 


VCC 
VCC 
VCC 


Req 
20 kfl NOM 


Y OUTPUT 


INPUT· 


F OUTPUT 


GNO 
GND 


A Inputs: 
Req - 
20 kfl NOM 


G Inputs: 
Req - 
10 kfl NOM 


GND 


logic symbolt 


&1> 


lA 
(3) 
lEN2 
(2) 
IF 


Gl 


(1) 
lY 


1.2G 
(41 
&1> 


3EN4 
161 2F 


G3 
(51 
2A 
171 2Y 


1111 
(101 
3F 
3A 


(91 
3Y 


3AG 
112) 


(141 
4F 


4A 
(13) 
(15) 
4Y 


lA 
(31 
1.2G 
(41 


3A 
(111 


3AG 
(121 


(21 
IF 


111 
lY 


161 
21' 


(71 
2Y 


(10) 


31' 


(91 


3Y 


1141 
41' 


(151 
4Y 
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SN75126 
QUADRUPLE LINE DRIVER 


absolute 
maximum 
ratings 
over operating 
free-air 
temperature 
range (unless otherwise 
noted) 


Supply voltage, Vcc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
7 V 


Input voltage 
...........................•.................................. 
7 V 


Continuous total power dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . .. 
See Dissipation Rating Table 


Operating free-air temperature range, TA. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
ooC to 70°C 


Storage temperature range 
- 65°C to 150°C 


Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D or N package 
260°C 


Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J package 
300°C 


TA'" 
25·C 
DERATING 
FACTOR 
TA 
- 
70·C 
PACKAGE 
POWER 
RATING 
ABOVE 
TA 
- 
25·C 
POWER 
RATING 


D 
950 mW 
7.6 mW/·C 
608 mW 
J 
1025 mW 
8.2 mW/·C 
656 mW 


N 
1150 mW 
9.2 mW/·C 
736 mW 


MIN 
NOM 
MAX 
UNIT 


Supply 
voltage, 
VCC 
4.5 
5 
5.95 
V 


High-level 
input 
voltage, 
VIH 
2 
V 


Low-level 
input 
voltage, 
VIL 
0.8 
V 


High-level 
output 
current, 
IOH 
-59.3 
mA 


Operating 
free-air 
temperature, 
T A 
0 
70 
·C 


TEXAS .", 
INSTRUMENTS 


SN75126 
QUADRUPLE 
LINE DRIVER 


PARAMETER 
TEST CONDITIONS 
MIN 
MAX 
UNIT 


VIK 
Input 
clamp 
voltage 
A,G 
VCC 
= 4.5 V, 
II = 
-18mA 
-, 
.5 
V 


Y 
VCC 
~ 4.5 V, 
10H ~ -59.3 
mA, 
VIH 
= 2 V 
3.11 


VOH 


High-level 
output 
y 
VCC 
= 5.25 
V, 
10H = 
-41 
mA, 
VIH 
=2V 
3.9 
V 
voltage 


F 
VCC 
- 
4.5 V, 
10H ~ 
-400 
~A, 
VIH 
- 
2 V 
2.5 


Y 
VCC 
= 5.5 V, 
10L = 
-240 
~A, 
VIL 
= 0.8 V 
0.15 
low-level output 
Y 
VCC 
~ 5.95 
V, 
10L ~ -1 
mA, 
VIL = 0.8 V 
0.15 
VOL 
V 
voltage 
VCC 
= 4.5 V, 
10L = 8 mA, 
Y at 0 V, 
F 
0.5 
VIH 
= 2 V 


Off-state 
output 
Y 
VCC 
= 4.5 V, 
VI = 0, 
Vo 
= 3.11 
V 
100 


10(off) 
current 
Y 
VCC 
= 0, 
VI = 0, 
Vo 
= 3.11 
V 
200 
~A 


A 
100 


II 
Input 
current 
- 
VCC 
= 4.5 V, 
VI = 5.5 V 
~A 
G 
200 


High-level 
input 
A 
20 


IIH 
- 
VCC 
= 4.5 V, 
VI 
= 2.7 V 
~A 
current 
G 
40 


Low-level 
input 
A 
-250 


IlL 
c; 
VCC ~ 5.95 
V, 
VI = 0.4 V 
~A 
current 
-500 


Y 
VCC ~ 5.5 V, 
Vo 
~ 0, 
VIH 
= 2.7 V 
-5 


Short-circuit 
output 
F 
VCC ~ 5.5 V, 
Vo 
~ 0 
-15 
-100 


10S 
mA 


current 
Y 
VCC ~ 5.95 V, 
Vo 
= 0, 
VIH 
= 2.7 V 
-5 


F 
VCC ~ 5.95 V, 
Vo 
= 0 
-15 
-110 


Supply 
current. 
VCC ~ 5.5 V, 
No load, 
VIH 
= 2 V 
70 


ICCH 
mA 
all outputs 
high 
VCC ~ 5.95 
V, 
No load, 
VIH 
= 2 V 
80 


Supply 
current, 
VCC 
= 5.5 V, 
No load, 
VIL ~ 0.8 V 
55 
ICCL 
mA 


Y outputs 
low 
VCC ~ 5.95 
V, 
No load, 
VIL = 0.8 V 
70 


PARAMETER 
FROM 
TO 
TEST CONDITIONS 
MIN 
MAX 
UNIT 


tpLH 
Propagation 
delay 
time, 


40 
low-to-high-level 
output 
VCC 
= 4.5 V to 5.5 V, 
ns 


Propagation 
delay 
time, 
RL = 500, 
CL = 50 pF, 


tpHL 
A 
Y 
37 
ns 


high-to-Iow-Ievel 
output 
VH(ref) 
= 3.11 
V, 


tpLH 
Ratio of propagation 
See Figures 
1 and 2 
0.3 
3 


tPHL 
delay 
times 


tPLH 
Propagation 
delay 
time. 
VCC 
~ 5.25 
V to 5.95 
V, 


45 
ns 
low-to-high-Ievel 
output 
A 
Y 


RL ~ 900, 
CL = 
50 pF, 


tpHL 


Propagation 
delay 
time, 
VH(ref) 
= 3.9 V 
45 
high-to-Iow-Ievel 
output 
See Figures 
1 and 2 
ns 


Propagation 
delay 
time, 
. 


tpLH 
VCC 
~ 5 V, 
RL = 2 kll, 
60 
ns 


low-to-high-Ievel 
output 
A 
F 
CL = 
15 pF, 


Propagation 
delay 
time, 


tpHL 
See Figures 
1 and 2 
100 
ns 
high-to-Iow-Ievel 
output 
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SN75126 
QUADRUPLE 
LINE DRIVER 


tpLH 
~ 
~ 
I-- tpHL 


I 
1_____ 
1 r__ 
YYOOLH 


______ 
1 


1_1 YH(r.f) 
:1\_: 
_O_.5_Y 
__ 
•.._ 


Y OUTPUT 
• 
- 


1 
I 
I 
I 
I- tpHL -l I-t- tpLH 
] 


F OUTPUT ---------'-.3-Y-V 
'_3 Y 
YOH 
gi~;ION 


- 
- 
- 
VOL 


CL - 
'5 
pF 
l' 15•• 
Not. 
AI 
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SN75128. SN75129 
EIGHT-CHANNEL 
LINE 
RECEIVERS 


• 
Meets 
IBM 360/370 
1/0 Specification 


• 
Input 
Resistance 
. 
. 
. 7 kO to 20 kO 


• 
Output 
Compatible 
With 
TTL 


• 
Schottky-Clamped 
Transistors 


• 
Operates 
From a Single 
5-Volt 
Supply 


• 
High Speed 
. 
. 
. Low 
Propagation 
Delay 


• 
Ratio Specification 
. 
. 
. tPLH/tTHL 


• 
Common 
Strobe 
for 
Each Group 
of Four 
Receivers 


ow. J. OR N PACKAGE 


(TOP VIEW) 


15/1S' 
1 


1A 
2 


2A 
3 
3A 
4 
4A 
5 


5A 
6 


6A 
7 


7A 
8 


8A 
9 


GND 
10 


• 
SN75128 
SN75129 
Active-High 
Strobes 
Active-Low 
Strobes 


20 
VCC 
19 
1Y 
18 
2Y 


17 
3Y 


16 
4Y 


15 
5Y 
14 
6Y 


13 
7Y 


12 
8Y 


11 
25/2S' 


description 


The SN75128 
and SN75129 
are eight-channel 
line receivers 
designed 
to satisfy 
the requirements 
of the 
input-output 
interface 
specification 
for IBM 360/370. 
Both devices feature 
common 
strobes 
for each group 
of four devices. 
The SN75128 
has active-high 
strobes; 
the SN75129 
has active-low 
strobes. 
Special low- 
power 
design 
and 
Schottky-diode-clamped 
transistors 
allow 
low 
supply-current 
requirements 
while 
maintaining 
fast 
switching 
speeds 
and high-current 
TTL outputs. 


The SN75128 
and SN75129 
are characterized 
for operation 
from 
OOC to 70°C. 


SN75129 


15 


25 


1A 
(2) 
1Y 


2A 
131 
2Y 


3A 
(4) 
3Y 


4A 
15) 
4Y 


SA 
(6) 
C> 
5Y 


SA 
(7) 
6Y 


7A 
(81 
7Y 


8A 
(91 
8Y 


1S 


2S 


1A 
121 


2A 
(31 


3A 
14) 


4A 
(51 


SA 
IS) 


SA 
171 


7A 
(8) 


8A 
191 
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SN75128. 
SN75129 
EIGHT-CHANNEL 
LINE RECEIVERS 


logic diagrams (positive logic) 


SN75128 


TO THREE\----- 
-----/ 
V 
OTHER 
TO SEVEN 
CHANNELS 
OTHER CHANNELS 
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SN75128. 
SN75129 


EIGHT·CHANNEL LINE RECEIVERS 


absolute 
maximum 
ratings 
over operating 
free-air 
temperature 
range (unless otherwise 
noted) 


Supply 
voltage, 
Vcc 
(see Note 
1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
7 V 
A input 
voltage 
range. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . .. 
- 0.15 
V to 7 V 


Strobe 
input 
voltage 
: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
7 V 


Continuous 
total 
power 
dissipation. 
. . . . . . . . . • . . . . . . . . . . . . . . . .. 
See Dissipation 
Rating 
Table 


Operating 
free-air 
temperature 
range. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
ooC 
to 70°C 


Storage 
temperature 
range 
- 65°C 
to 
150°C 


Lead temperature 
1,6 mm (1/16 
inch) from 
case for 
10 seconds: 
DW or N package 
260°C 


Lead temperature 
1,6 mm (1/16 
inch) from 
case for 60 seconds: 
J package 
300°C 


TA 
'" 
25°C 
DERATING 
FACTOR 
TA 
- 
70°C 
PACKAGE 
POWER RATING 
ABOVE TA 
- 
25°C 
POWER RATING 


OW 
1125 
mW 
9.0 mw/oe 
720mW 


J 
1025 
mW 
8.2 
mw/oe 
656 
mW 


N 
1150mW 
9.2 
mw/oe 
736 
mW 


MIN 
NOM 
MAX 
UNIT 


Supply 
voltage, 
Vee 
4.5 
5 
5.5 
V 


A 
1.7 
High-level 
input 
voltage, 
VIH 
V 


S 
2 


A 
0,7 


Low-level 
input voltage, 
VIL 
S 


V 
0.7 


High-level 
output 
current, 
IOH 
-0.4 
mA 


Low-level 
output 
current. 
IOL 
16 
mA 


Operating 
free-air 
temperature. 
TA 
0 
70 
°e 


electrical 
characteristics 
over recommended- operating 
free-air temperature 
range (unless otherwise 


noted) 


PARAMETER 
TEST CONDITIONS 
MIN 
Typt 
MAX 
UNIT 


VOH 
High-level 
output 
voltage 
Vee 
~ 4.5 V, 
VIL 
~ 0.7 V, 
10H ~ 
-0.4 
mA 
2.4 
3.1 
V 


VOL 
Low-level 
output 
voltage 
Vee 
= 4.5 V, 
VIH 
= 1.7 V, 
10L = 16mA 
0.4 
0.5 
V 


VIK 
Input clamp voltage 
S 
Vee 
~ 4.5 V, 
II = 
-18mA 
-1.5 
V 


A 
Vee 
= 5.5 V, 
VI = 3.11 
V 
0.3 
0.42 
mA 
IIH 
High-level 
input current 


S 
Vee 
~ 
5.5 V, 
VI = 2.7V 
20 
~A 


A 
Vee 
= 5.5 V, 
VI = 0.15 
V 
30 
~A 


IlL 
Low-level 
input 
current 
S 
Vee 
= 5.5 V, 
VI = 0.4 V 
-0.4 
mA 


10S 
Short-circuit 
output 
current t: 
Vee 
= 5.5 V, 
Vo = 0 
-18 
-60 
mA 


ri 
Input 
resistance 
Vee 
~ 4.5 
V, 0, or open: 
~VI 
~ 0.15Vto4.15V 
7 
20 
kG 


SN75128 
Vee 
= 5.5 V, 
Strobe 
at 2.4 V, 
All A inputs 
at 0.7 
V 
19 
31 


SN75129 
Vee 
= 5.5 V, 
Strobe 
at 0.4 
V, 
All A inputs 
at 0.7 
V 
19 
31 


Ice 
Supply current 
SN75128 
Vee 
= 5.5 V, 
Strobe 
at 2.4 V, 
All A inputs 
at 4 V 
mA 
32 
53 


SN75129 
Vee 
= 5.5 V, 
Strobe 
at 0.4 V, 
All A inputs 
at 4 V 
32 
53 


t All typical 
values 
are at Vee 
= 5 V, TA = 25°C. 
tNat 
more than one output 
should 
be shorted 
at a time. 
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LINE RECEIVERS 


SN75128 
SN75129 


PARAMETER 
FROM 
TEST CONOITIONS 
UNIT 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 


tpLH 
Propagation 
delay 
time, 
low-to-high-level 
output 
7 
14 
25 
7 
14 
25 
ns 
A 
tpHL 
Propagation 
delay 
time, 
high-to-Iow-Ievel 
output 
10 
18 
30 
10 
18 
30 
ns 


tpLH 
Propagation 
delay 
time, 
low-to-high-Ievel 
output 
26 
40 
20 
35 
ns 
S 
RL ~ 400 n. 
tpHL 
Propagation 
delay 
time, 
high-to-low-Ievel 
output 
22 
35 
16 
30 
ns 


tpLH 
CL = 50 pF. 


Ratio of propagation 
delay 
times 
A 
See Figure 
1 
0.5 
0.8 
1.3 
0.5 
0.8 
1.3 
tpHL 


tTLH 
Transition 
time, 
low-to-high-Ievel 
output 
1 
7 
12 
, 
7 
12 
ns 


tTHL 
Transition 
time, 
high-to.-Iow-Ievel 
output 
1 
3 
12 
1 
3 
12 
ns 


INPUT 


(See Notes 
V rel1 
A. D. and El 


50 pF 


~ 
(See Note 81 
IIII 
I 
-;---VOL 
tTLH~ 


NOTES: 
A. Input pulses are supplied by a generator 
having the following 
characteristics: 
Zo = 50 n, PRR :s 5 MHz. 


B. 
Includes 
probe 
and jig capacitance. 
C. All diodes are 1N3064 
or equivalent. 
D. The strobe inputs of SN7S129 
are in-phase with the output. 
E. Vrel1 
= 0.7 
V and Vrel2 
= 1.7 V lor testing 
data (AI inputs. 
Vrel1 
= Vrel2 
1.3 V lor strobe 
inputs. 
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4 
> 
I., 
'" 
3 
:!0>~ 
::la. 


2 
S0 
I0 
> 


0.4 


< 
0.3 
E 
I~ 
l:~:; 
(.)~ 
0.2 
::la. 
.E 
I 


0.1 


VOLTAGE 
TRANSFER 
CHARACTERISTICS 
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TYPICAL 
CHARACTERISTICS 


VOLTAGE 
TRANSFER 
CHARACTERISTICS 


FROM 
A 
INPUTS 


I 
I 
I 


TA 
- 
70OC- 


TA 
- 
25°C - 


I 
I 


- 


TA 
- ooc_ -- 


I 
.l 


VCC 
- 
5 V 


N~ Loa1d 


I 


VI-Input 
Voltage-V 


FIGURE 
2 


INPUT 
CURRENT 
vs 
INPUT 
VOLTAGE 


I 
I 
I 
// 
_ 
VCC 
- 
5 V 
No Load 


TA 
- 
25°C 
/ 
/ 


/ 
/ 
/ 
/ 
/ 


5 


4 
> 
I., 
'":! 
3 
0>~ 
::la. 
S 
2 
0 
I0 
> 


VCC 
- 
5.5 V 


VCC 
- 
5 V 


VCC 
- 
4.5 V 


No Load 


TA 
- 
25°C 


I 
I 
I 


VI-Input 
Voltage-V 


FIGURE 
3 


LOW-LEVEL 
OUTPUT 
VOLTAGE 
vs 


OUTPUT 
CURRENT 


0.6 


VCC 
- 
5 V 


> 
0.5 
VI - 
5 V 
I., 
TA 
- 
25°C 
'":! 
0 
0.4 
>~ 
::la. 
S 
0.3 
0;; 
>., 
...• 
0.2 
~ 
0...• 
I...• 
0.1 
0 
> 


0 
0 
5 
10 
15 
20 


la-Output 
Current-mA 


FIGURE 
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It 
Meets IBM 360/370 I/O Interface 
Specification GA22-6974-3 (Also see 
SN75ALS130) 


D, J, OR N PACKAGE 


(TOP 
VIEW) 


• 
Minimum Output Voltage of 3.11 V at 
10H = -60 
mA 


• 
Fault-Flag Circuit Output Signals Driver 
Output Fault 


• 
Fault-Detection Current-Limit Circuit 
Minimizes Power Dissipation During a Fault 
Condition 


1Y 
1 U16 
Vcc 
1W 
2 
1S 
4Y 
1A 
3 
14 
4W 
G 
4 
13 
4A 
2A 
S 
12 
F 
2W 
6 
11 
3A 
2Y 
7 
10 
3W 
GND 
8 
9 
3Y 


• 
Common Enable and Common Fault Flag 


• 
Designed to Be an Improved Replacement 
for the MC348& 


description 


The SN75130 quadruple line driver is designed 
to 
meet the 
IBM 360/370 
I/O specification 


GA22-6974-3. 
The output voltage is 3.11 V 


minimum 
(at 
10H = - 59.3 mAl 
over 
the 


recommended ranges of supply voltage (4.5 V 
to 5.5 V) andtemperature (OOe to 700e). 
Driver 


outputs use a fault-detection current-limit circuit 
to allow high drive current but still minimize 
power dissipation when the output is shorted to 
ground. 
The 
SN75130 
is 
compatible 
with 


standard TTL logic and supply voltages. 


Fault-flag circuitry is designed to sense and signal a line short on any Y line. Upon detecting an output 
fault condition, the fault-flag circuit forces the driver output into the off (low) state and signals a fault 
condition by causing the fault-flag output to go low. 


INPUTS 
OUTPUTS 
Gt 
A 
y 
F 
W 


L 
X 
L 
H 
H 


X 
L 
L 
H 
H 


H 
H 
H 
H 
L 


H 
H 
S 
L 
H 


H ~ high level, 
L = low 
level. 


X 
= irrelevant, 
S = shorted 
to 


ground 
t G and F are common 
to the four 
drivers. 
If any of the 
four 
Y 


outputs 
is shorted, 
the Fault-Flag 


will 
respond. 


The SN75130 can drive a 50-0 load as required in the IBM GA22-6974-3 specification or a 90-0 load as 
used in many I/O systems. Optimum performance can be achieved when the device is used with either 
the SN75125, SN75127, SN75128, or SN75129 line receivers. 


The SN75130 is characterized for operation from ooe to 70oe, 
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SN75130 
QUADRUPLE LINE DRIVER 


11514y 
(1414W 


logic diagram (positive logic) 


G 
(41 


1121 F 


(16) 
vCC 


(712y 


(6) 2W 


1913y 


11013W 


TEXAS + 
INSTRUMENTS 


SN75130 


QUADRUPLE LINE DRIVER 


A Inputs: 
Req - 
20 kll NOM 
G Inputs: 
Req - 
10 kll NOM 


Vcc 


20 kll NOM 
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INSTRUMENTS 


SN75130 
QUADRUPLE LINE DRIVER 


absolute 
maximum 
ratings 
over operating 
free-air 
temperature 
range (unless otherwise 
noted) 


Supply 
voltage, 
Vcc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
7 V 
Input 
voltage 
7 V 
Continuous 
total 
dissipation 
at (or below): 
D package. 
. . . . . . . . . . . . . . . • . . . . . . . . . .. 
950 
mW 
J package 
1025 
mW 
N package 
. . . . . . . . . . . . . . . . . . . . . . . . . .. 
1150 
mW 
Operating 
free-air 
temperature 
range, TA. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
ooC to 70°C 
Storage 
temperature 
range 
- 65°C 
to 
150°C 
Lead temperature 
1,6 mm (1/16 
inch) from 
case for 
10 seconds: 
D or N package 
260°C 
Lead temperature 
1,6 mm (1/16 
inch) from 
case for 60 seconds: 
J package 
300°C 


MIN 
NOM 
MAX 
UNIT 


Supply 
voltage, 
VCC 
4.5 
5 
5.95 
V 


High-level 
input 
voltage, 
VIH 
2 
V 


Low-level 
input 
voltage, 
VIL 
0.8 
V 


High-level 
output 
current, 
IOH 
-59.3 
mA 


Operating 
free-air 
temperature, 
T A 
0 
70 
DC 


PARAMETER 
TEST 
CONDITIONS 
MIN 
MAX 
UNIT 


VIK 
Input 
clamp 
voltage 
A,G 
II = -18 
mA 
-1.5 
V 


Y 
VCC 
= 4.5 V, 
IOH ~ -59.3 
mA, 
VIH 
~ 2 V 
3.11 


VOH 
High-level 
output 
voltage 
Y 
VCC 
= 5.25 V, 
10H ~ -41 
mA, 
VIH 
= 2 V 
3.9 
V 
W 
VCC 
~ 4.5 V, 
10H = -400 
~A, 
VIH 
= 2 V 
2.5 


Y 
VCC 
~ 5.5 V, 
10L 
~ 
-240~, 
VIL 
= 0.8 V 
0.15 


Y 
VCC 
= 5.95 V, 
10L 
~ 
-1 
mA, 
VIL 
= 0.8 V 
0.15 
VOL 
Low-level 
output 
voltage 
V 
F 
VCC 
= 4.5 V, 
10L = 8 mA, 
Y at 0 V 
0.5 
W 
VCC 
- 
4.5 V, 
10L 
- 
8 mA 
0.5 


Y 
VCC 
= 4.5 V, 
VIL 
= 0, 
Vo 
= 3.11 V 
100 
10(011) 
Off-state 
output 
current 
Y 
VCC 
= 0, 
VIL 
= 0, 
Vo 
= 3.11 V 
200 
~ 


10H 
High-level 
output 
current 
F 
VCC 
= 5.95 V, 
VOH 
= 5.95 V 
100 
~ 


A 
100 
II 
Input current 
'<3 
VCC 
~ 4.5 V, 
VIH 
= 5.5 V 
~ 
400 


A 
20 


IIH 
High-level 
input current 
I--- 
VCC 
= 4.5 V, 
VIH 
= 2.7 V 
~A 
G 
80 


A 
250 


IlL 
Low-level 
input 
current 
'<3 
VCC 
= 5.95 V, 
VIL 
= 0.4 V 
~A 
-1000 


Y 
-5 
I--- 
VCC 
= 5.5 V, 
Vo 
= 0 
W 
-15 
-100 
10S 
Short-circuit 
output 
mA 


Y 
-5 
r--w- 
VCC 
= 5.95 V, 
Vo 
~ 
OV 
-15 
-110 


ICCH 
Supply 
current, 
all 
VCC 
= 5.5 V, 
VI 
= 2 V 
75 


outputs. 
high 
mA 
VCC 
~ 5.95 V, 
VI 
= 2 V 
85 


ICCL 
Supply current, 
VCC 
- 
5.5 V, 
VI 
- 
0.8 V 
55 


Y outputs 
low 
mA 
VCC 
~ 5.95 V, 
VI 
= 0.8 V 
70 


TEXAS ." 


INSTRUMENTS 


SN75130 
QUADRUPLE LINE DRIVER 


PARAMETER 
FROM 
TO 
TEST 
CONDITIONS 
MIN 
MAX 
UNIT 


tpLH 
Propagation 
delay 
time. 
40 
low-to-high-Ievel 
output 
VCC 
= 4.5 V to 5.5 V, 


ns 


tpHL 
Propagation 
delay 
time. 


A 
y 
RL = 50 IJ, 
CL ~ 50 pF, 
37 
ns 
high-to-Iow-Ievel 
output 
VHlref) 
= 3.11 V, 
Input 
f = 1 MHz, 


tpLH 
Ratio of propagation 
See Figures 
1 and 2 
0.3 
3 
'pHL 
delay 
times 


Propagation 
delay 
time, 
VCC 
= 5.25 V to 5.95 V, 
45 
tpLH 
ns 
low-to-high-Ievel 
output 


A 
y 
RL = 90 IJ, 
CL = 50 pF, 


Propagation 
delay 
time, 
VHlrefl 
= 3.9 V, 
Input 
f = 5 MHz, 
45 
tpHL 
high-to-Iow-Ievel 
output 
See Figures 
1 and 2 
ns 


tpLH 
Propagation 
delay 
time, 
VCC 
= 5 V, 
RL = 2 kO, 
'45 
ns 


low-lo-high-Ievel 
oulput 


A 
W 
CL = 15 pF, 
Propagation 
delay 
time, 


tpHL 
See Figures 
1 and 2 
28 
ns 
high-to-Iow-Ievel 
output 


IpLH 
Propagation 
delay 
time, 
VCC 
= 5 V, 
RL = 2 kO, 
60 
ns 


low-to-high-Ievel 
output 


A 
F 
CL = 15 pF, 


Propagation 
delay 
time, 
tpHL 
See Figures 
1 and 2 
100 
ns 


high-to-Iow-Ievel 
output 


I4-lf 
I 
I 
I 
I' '0"'" 
I 
I 
I 


tPLH~ 
~tPHL 
I 
I 
I 
I 


II:IvHI,efl 
I 
\ 
: 
.' 
: 105V 
I 


!+-tPHL--., 
I+-tPLH~ 
I 
I 
' 
I 


i 13V\ 
j 
f'3V 


I 
I 
I 
I 
I 
I 
I 
I 


I4--tpHL~ 
I4---+f--tPLH 
J 
I 
I 
""V'~~ 
__nn:: !~;". 
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CL 
- 
50 
pF 
l,see 
NoteAI 1 


5V 


,'"""' 
f ' '" 
--i 
CL - 
15pF 
l,see 
NoteAI 
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• 
P-N-P Inputs 
for 
Minimal 
Input 
Loading 
(200 
/LA Maximum) 


• 
High-Speed 
Schottky 
Circuitry 


• 
3-State 
Outputs 
for Driver 
and Receiver 


• 
Party-Line 
(Data-Bus) 
Operation 


• 
Single 
5-V Supply 


• 
Driver 
Has 40-mA 
Current 
Sink Capability 


• 
Designed 
to Be Functionally 
Interchangeable 
with 
Signetics 
NBT26, 
also Called 
8T26 


description 


The SN7 5136 
is a quadruple transceiver 
utilizing 
Schottky-diode-c1amped 
transistors. 
Both 
the 
driver 
and receiver 
have 3-state 
outputs. 
With 
p-n-p 
inputs, 
the 
input 
loading 
is 
reduced 
to 
a 
maximum 
input 
current 
of 
200 p.A. 


The SN75136 
is characterized 
for operation from 
ooe to 70oe. 


INPUTS 
OUTPUT 
0 
DE 
8 


L 
H 
H 


H 
H 
L 


X 
L 
Z 


INPUTS 
OUTPUT 
8 
RE 
R 


L 
L 
H 


H 
L 
L 


X 
H 
Z 


H = high 
level 
L = low level 
X = irrelevant 
Z = high impedance 


SN75136 
QUADRUPLE 
BUS TRANSCEIVER 
WITH 
3-STATE 
OUTPUTS 


D2291. 
JANUARY 
1977-REVISED 
SEPTEMBER 
1986 


O. J. OR N PACKAGE 


(TOP 
VIEW) 


RE 
16 
VCC 
1R 
15 
DE 
18 
14 
4R 
1D 
4 
13 
48 
2R 
5 
12 
4D 


28 
6 
11 
3R 
2D 
7 
10 
38 
GND 
8 
9 
3D 


DE 
RE 


10 
(3) 18 


lR 


20 
16) 
28 
2R 
3D 
(10) 38 
3R 


40 
(13)48 
4R 


DE 
(2) 
10 
lR 
(31 18 


15) 
20 
2R 
16) 
28 


3D 
3R 
38 


40 
4R 
48 


PRlJDUCTlON 
DATA 
documents 
contain 
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current 
8S of publication 
date. 
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~~~::~~~ 
Production 
processing 
does 
not 
necessari7y 
include testing 
of all parameters. 
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QUADRUPLE 
BUS TRANSCEIVER 
WITH 
3·STATE 
OUTPUTS 


EQUIVALENT 
OF EACH INPUT 


VCC 


TYPICAL 
OF ALL 
OUTPUTS 


VCC 


absolute maximum 
ratings over operating free-air temperature 
range (unless otherwise 
noted) 


Supply 
voltage, 
VCC 
(see Note 
1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
7 V 


Input 
voltage 
" 
5.5 V 


Continuous 
total 
power 
dissipation. 
. . . . . . . . . . . . . . . . . . . . . . . . . .. 
See Dissipation 
Rating 
Table 


Operating 
free-air 
temperature 
range 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
OoC to 70°C 


Storage 
temperature 
range 
- 65°C 
to 
150°C 


Lead temperature 
1,6 mm (1/16 
inch) from 
case for 60 seconds: 
J package. 
. . . . . . . . . . .. 
300°C 


Lead temperature 
1,6 mm (1/16 
inch) from 
case for 
10 seconds: 
D or N package. 
. . . . . . .. 
260°C 


TA 
,;; 2S·C 
DERATING 
FACTOR 
TA 
- 
70·C 
PACKAGE 
POWER RATING 
ABOVE 
TA 
- 
2S·C 
POWER RATING 


D 
950 
mW 
7.6 
mW/·C 
608 
mW 


J 
1025 
mW 
8.2 
mW/·C 
656 
mW 


N 
1150mW 
9.2 
mW/oC 
736 
mW 


MIN 
NOM 
MAX 
UNIT 


Supply 
voltage, 
VCC 
4.75 
5 
5.25 
V 


High-level 
input voltage, 
VIH 
B, D, DE, RE 
2 
V 


Low-level 
input voltage, 
VIL 
B, D, DE, RE 
0.85 
V 


High-level 
output 
current, 
IOH 
Driver, 
B 
-10 


Receiver. 
R 
-2 
mA 


Low-level 
output 
current, 
IOL 
Driver. 
B 
40 


Receiver, 
R 
mA 


16 


Operating 
free-air 
temperature. 
TA 
0 
70 
°c 


TEXAS 
• 
INSTRUMENTS 


SN75136 
QUADRUPLE 
BUS TRANSCEIVER 
WITH 
3-STATE 
OUTPUTS 


electrical 
characteristics 
over recommended 
operating 
free-air temperature 
and supply voltage 
range 
(unless otherwise 
noted) 


PARAMETER 
TEST CONOITIONS 
MIN 
Typt 
MAX 
UNIT 


VIK 
Input clamp voltage 
B,D,DE,RE 
11= 
-5 
mA 
-1 
V 


B 
VIH 
- 
2 V, 
VIL 
= 0.85 
V, 
IOH 
= 
-10 
mA 
2.6 
3.1 


VOH 
High-level 
output 
voltage 
V 


R 
VIL 
= 0.85 
V, 
10H = 
-2 
mA 
2.6 
3.1 


B 
VIH 
= 2 V, 
10L = 40 mA 
0.5 
VOL 
Low-level 
output 
voltage 
V 


R 
VIH 
= 
2 V, 
VIL 
= 0.85 
V, 
10L = 
16 mA 
0.5 


Off-state 
(high-impedance 
B,R 
DE at 0.85 
V, 
RE at 2 V, 
Va 
= 
2.6 V 
100 
10Z 
state) 
output 
current 
R 
RE at 2 V, 
Va 
= 0.5 
V 
-100 
p.A 


IIH 
High-level 
input 
current 
D,DE,RE 
VI 
= 
5.25 
V 
25 
p.A 


IlL 
Low-level 
input current 
B,D,DE,RE 
VI 
= 0.4 
V 
-200 
I"A 


Short-circuit 
output 
current:t: 
B 
-50 
-150 


105 
VCC 
= 5.25 
V 
mA 
R 
-30 
-75 


ICC 
Supply current 
VCC 
- 
5.25 
V, 
No load 
87 
mA 


PARAMETER 
FROM 
TO 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


tpLH 
Propagation 
delay time. 
low-to-high-level 
output 
R 
8 
18 
B 
CL = 30 pF, 
See Figure 
1 
ns 


tpHL 
Propagation 
delay time, 
high-to~low·level 
output 
7 
14 


tpLH 
Propagation 
delay time, 
low~to-high-Ievel 
output 
11 
20 


D 
B 
CL = 300 
pF,See 
Figure 2 
ns 


tpHL 
Propagation 
delay time, 
high-to-Iow-Ievel 
output 
16 
24 


tpLZ 
Output 
disable time from low level 
RE 


16 
24 
R 
CL = 30 pF, 
See Figure 3 
ns 


tPZL 
Output 
enable time to low level 
15 
30 


tPLZ 
Output 
disable time from low level 
9 
24 


DE 
B 
CL = 300 
pF, See Figure 4 
ns 


tPZL 
Output 
enable time to low level 
31 
38 


t All typical 
values 
are at TA 
= 25·C 
and VCC = 5 V. 
t:Only one output 
should be shorted to ground at a time. 
and duration 
of the short circuit 
should not exceed one second. 
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QUADRUPLE 
BUS TRANSCEIVER 


WITH 
3-STATE 
OUTPUTS 


CIRCUIT 
(5•• 
Not. 
D) 
B 
R 
UNDER 
DE 
TEST 


RE 
(5•• 
Not. 
B) 
D loll) 
1.3kn 
Cl 
- 
30 pF 
OPEN 
IS•• 
Not. 
C) 


GND 


-., 
t--- ••5 ns 


INPUTJ'90% I 
1.5V 
10% 
I 
I14------* 'PH l 
I 


OUTPUT-----\.5 
V 


VOL TAGE WAVEFORMS 


--., 
~"5 
ns 


90%~--- 
-- 
2.6V 


1.5 V 
I 


: 
10% 
OV 


'PlH~. 


y-VOH 


1.5V 


-- 
VOL 


2.6 V 
VCC 


TEST 
POINT 


DE 
CIRCUIT 
B 
UNDER 
RE 
TEST 
IS•• 
Not. 
B) 
R loll) 
260 n 
D 
OPEN 


-= 
-= 
TEST CIRCUIT 


Cl 
- 
300 pi' 


(5•• 
Not. 
C) 


---.l 
...- 
••5 ns 


~ 


: 
90% 


INPUT 
I 
1.5 V 
10% 
I 


~'PHl 
____ 
~I 


OUTPUT 
\.5V 


VOLTAGE WAVEFORMS 


-+t 
...- ••5 ns 
---- 
-2.6V 
90% 
I 
1.5 V 
~10% 


'PLH~ 
Ir 


VOH 


1.5V 


--- 
VOL 


I 


NOTES: 
A. 
The pulse generator 
in Figures 
1 and 2 has the following 
characteristics: 
PRR $ 10 MHz, 
duty 
cycle 
= 50%, 
20 
~ 
50 O. 
B. 
All inputs and outputs 
not shown 
are open. 


C. 
CL includes 
probe 
and jig capacitance. 


D. 
All diod.s or. 1N91 6 or 1N3064. 
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B lall) 
CIRCUIT 


RE 
UNDER 
R 
TEST 
D (all) 
(See Note B) 


DE 
GND 


vcc 


2.6 V 


TEST 
POINT 
D lall) 
CIRCUIT 


RE 
UNDER 
B 
TEST 
DE 
ISee Note B) 
R lall) 


OPEN 
GND 
Skn 
(Probe) 
CL - '300 
pF 
(See Note C) 


I 
I 
10% 


I 
I 
~tPZL 
~tPLZ 


OUTPUr-----\.S 
V 
10%Y 


VOLTAGE 
WAVEFORMS 


FIGURE 4. DRIVER 
ENABLE AND DISABLE 
TIMES 


NOTES: 
A. 
The 
pulse generator 
in Figures 
3 and 4 has the following 
characteristics: 
PRR 5 
5 MHz, 
duty 
cycle 
50%, 
Zo = 50 O. 
B. 
All inputs 
and outputs 
now 
shown 
are open. 


C. 
CL includes 
probe 
and jig capacitance. 
D. 
All diodes are 1N916 
or 1N3064. 
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• 
Single 
5-V Supply 


• 
± 100 
mV Sensitivity 


• 
For Application 
As: 
Single-Ended 
Line Receiver 
Gated 
Oscillator 
Level Comparator 


• 
Adjustable 
Reference 
Voltage 


• 
TTL Outputs 


• 
TTL-Compatible 
Strobe 


• 
Designed 
for Party-Line 
(Data-Bus) 
Applications 


• 
Common 
Reference 
Pin 


• 
Common 
Strobe 


• 
'141 
Has Diode-Protected 
Input 
Stage 
for 
Power-Off 
Condition 
. 


description 


Each 
of 
these 
devices 
consists 
of 
a 
dual 
single-ended 
line receiver 
with 
TTL-compatible 
strobes 
and 
outputs. 
The 
reference 
voltage 
(switching 
threshold) 
is applied 
externally 
and 
can 
be 
adjusted 
from 
1.5 
V 
to 
3.5 
V, 
making it possible to optimize 
noise immunity 
for 
a given 
system 
design. 
Due to their 
low 
input 
current 
(less than 100 p.A), they are ideally suited 
for 
party-line 
(bus-organized) 
systems. 


The' 
140 has a common 
reference 
voltage 
pin 
and a common 
strobe. 
The' 
141 is the same as 
the 
'140 
except 
that 
the 
input 
stage 
is diode 
protected. 


The SN7 5140 
and SN75141 
are characterized 
for operation 
from 
OOC to 70°C. 


SN75140. 
SN75141 
DUAL LINE RECEIVERS 


O. JG. 
DR P PACKAGE 


(TOP VIEW) 
10UT[]8 Vcc 
cOMSTRB 
2 
7 
20UT 


1LINE 
3 
6 
COM REF 
GND 
4 
5 
2L1NE 


(2) 
COMSTRB 


1L1NE 
(3) 


(6) 


FUNCTION 
TABLE 


(EACH 
RECEIVER) 


LINE INPUT 
STROBE 
OUTPUT 


" 
Vrel 
- 
100 mV 
l 
H 


'" Vrel 
+ 100 mV 
X 
l 


X 
H 
L 
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SN75140. 
SN75141 
DUAL LINE RECEIVERS 


VCC 


TO OTHER 
LINE RECEIVER 


LINE 
INPUT 
ILl 


COM 
REF 


GND 


~ 
TO OTHER LINE RECEIVER 
1 
COMMON 
STROBE 


LEGEND: 


11111I1111 
'140 
device 
only 


Resistor 
values 
shown 
are nominal 
and in ohms. 


absolute maximum 
ratings over operating free-air temperature 
range (unless otherwise 
noted) 


Supply 
voltage, 
VCC (see Note 
1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
7 V 
Reference 
input 
voltage, 
Vref . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
5.5 V 
Line input 
voltage 
range with 
respect 
to ground. 
. . . . . . . . . . . . . . . . . . . . . . . . . .. 
- 2 V to 5.5 V 
Line input 
voltage 
with 
respect 
to Vref . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
± 5 V 
Strobe 
input 
voltage. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
5.5 V 
Continuous 
total 
power 
dissipation. 
. . . . . . . . . . . . . . . . . . . . . . . . . .. 
See Dissipation 
Rating 
Table 
Operating 
free-air 
temperature 
range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
OoC to 700C 
Storage 
temperature 
range 
- 65°C 
to 
150°C 
Lead temperature 
1,6 mm (1/16 
inch) from 
case for 60 seconds: 
JG package 
3000C 
Lead temperature 
1,6 mm (1/16 
inch) from 
case for 
10 seconds: 
D or P package. 
. . . . . . .. 
2600C 


TA 
'" 
25°C 
DERATING 
FACTOR 
TA 
- 
70°C 
PACKAGE 
POWER RATING 
ABOVE 
TA 
- 
25°C 
POWER RATING 


D 
725 
mW 
5.8 
mW/oC 
464 
mW 


JG 
.1050 
mW 
8.4 
mW/oC 
672 
mW 


P 
1000 
mW 
8.0 
mW/oC 
640 
mW 


MIN 
NOM 
MAX 
UNIT 


Supply 
voltage, 
VCC 
4.5 
5 
5.5 
V 


Reference 
input 
voltage, 
Vref 
1.5 
3.5 
V 


High-level 
line input 
voltage, 
VIHIL! 
Vref+0.1 
VCC-1 
V 


Low-level 
line input 
voltage, 
VILILI 
0 
Vrel-D.l 
V 


High-level 
strobe 
input 
voltage, 
VIHISI 
2 
5.5 
V 


Low-level 
strobe 
input 
voltage, 
VILISl 
0 
0.8 
V 


TEXAS 
." 
INSTRUMENTS 


SN75140. SN75141 
DUAL LINE RECEIVERS 


electrical characteristics 
over recommended 
operating free-air temperature 
range, vcc 


Vref 
= 1.5 
V to 3.5 
V (unless otherwise 
noted) 


PARAMETER 
TEST 
CONDITIONS 
MIN 
Typt 
MAX 
UNIT 


VIKIS) 
Strobe 
input 
clamp 
voltage 
IllS) 
- 
-12 
mA 
- 1.5 
V 


VOH 
High~level output 
voltage 
VllIl) 
- 
VreI 
100 mY, VlllSI 
- 
0.8 V, 


2.4 
V 


IOH = 
-400 
~A 


VIHIl) 
- 
Vrel 
+ 100 mY, ViliS) 
= 0,8 V, 
004 


VOL 
Low-level 
output 
voltage 


10l 
= 16 mA 
V 
VllIl) 
- 
Vref 
- 
100 mY, VIHIS) 
= 2 V, 
004 
IOL = 16 mA 


Strobe 
input current 
Strobe 
1 
IllS) 
at maximum 
VIIS) 
= 5.5 V 
mA 
Com strb 
2 


input voltage 
Strobe 
VIIS) = 2.4 V 
40 


Com 
strb 
80 
High-level 
IIH 
Line input 
VilLi 
= 3.5 V, Vrel 
= 1.5 V 
35 
100 
~A 
input 
current 
Reference 
35 
100 
VilLi 
= 0, Vrel 
= 3,5 V 
Com 
ref 
70 
200 


Strobe 
-1.6 
VIIS) 
= 004 V 
mA 
Com 
strb 
-3.2 


Low-level 
III 
Line input 
Vlll) 
= 0, Vrel 
= 1.5 V 
-10 
input current 
Reference 
-10 
J<A 
VlIl) 
= 1.5 V, Vrel 
= 0 


Com 
ref 
-20 


10S 
Short-circuit 
output 
curren(t: 
VCC = 5.5 V 
-18 
-55 
mA 


ICCH 
Supply 
current, 
output 
high 
VIIS) 
= 0, VIIl) 
= Vrel 
- 
100 mV 
18 
30 
mA 


ICCl 
Supply 
current. 
output 
low 
VIIS) 
= 0, VlIl) 
= Vrel 
+ 
100 mV 
20 
35 
mA 


t All typical 
values are at VCC = 5 V, TA 
= 25°C. 


:t: Only 
one output 
should 
be shorted 
at a time. 


PARAMETER 
TEST 
CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


tplHIl) 


Propagation 
delay time. 
low-to- 
22 
35 


high-level 
output 
from 
line input 


Propagation 
delay time, 
high-to- 
ns 


tPHlIl) 
low-level 
output 
from 
line input 


22 
30 


Propagation 
delay 
time, 
low-to~ 
Cl = 15 pF, Rl = 400 n, See Figure 1 


tplHIS) 
high-level 
output 
from 
strobe 
input 
12 
22 


Propagation 
delay 
time, 
high-to~ 


ns 


tpHllS) 
low~leveJ output 
from 
strobe 
input 
8 
15 


TEXAS 
~ 
INSTRUMENTS 


SN75140. 
SN75141 
DUAL LINE RECEIVERS 


"10ns-1 
~ 
~ 
~"10ns 
0t ~ 


I-- - - - - -- 
---2.7V 
LINE 2.5 V 
90'*'2.5 
V 


INPUT 
10,*, 
10% 
_-------------2.3 
V 


, 
,I 
,,10 ns--.t 
~ 
.J a...- 


, 
I I 
---.. 
r 
,,10 ns 


I 
I 
;tl 
90,*, E-- 
3.5V 
STROBE 
I 
I 
1.5 V 
1.5 V 
INPUT 
10,*, 
10,*, 
0 V 


I 
I 
tPHllll~ 
I 
---./ 
~tPHlIS)1 


I 
~tPlH(ll 
I 
~ 
!f-tPlH{SI 


I 
VOH 


Rl-400lJ 


(See Note Ol 
liNE 
INPUT 
STROBE 
INPUT 
{See Note BI 


-, 
I 


o 
I 
L_*_-1 


Cl - 
15 pF 


(See Note Cl 


NOTES: 
A. 
Input pulses are supplied 
by generators 
having the following 
characteristics: 
PRR :s 1 MHz, duty cycle 
:s;50%,20 
= 50 O. 


B. Unused 
strobes 
are to be grounded. 


C. CL includes 
probe and jig capacitance. 


O. All diodes 
are 1N3064. 


Vcc 
.: 5 J 
" 


V,ef 
- 
2.5 V- 


VI(S) - 
0 


TA - 
25°C 
- 


\. 


> 
3 


I" 
Cl 
i'l 
"0> 
2 
~ 
:la.:; 
0 


I0 
> 


0 
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SN75141 
DUAL LINE RECEIVERS 


r---..., 
TWISTED 
PAIR LINE 
I 
I 
I 
II 


'h SN75361 
A I 


ANY 
SERIES 54/74 
lOGIC 


---.., 
II 
I 
I 
I 
I 
I 
I 
I 
'h SN75140/'h 
SN75141 


r--- 
I 
II 
I 
I 
I 


DATA 
IN 
DATA 
IN 
STROBE 


Vcc 
= 5 V 
r...L----, 
I 
II 
.J 


Vcc 
= 5 V 
r....1.----.., 


I 
I 
I 
I 
I 
• 
I 
I 
I 
I 
II 
L__ ~_~.J 


'h SN75140/'h 
SN75141 


+5 V 
RT (50 to 100 
0 depending 
on line impedance) 


V,e! = 1.5 V 


to 3.5 V 


Using this arrangement. 
as many as 100 transceivers 
can be connected 
to a single data bus. The adjustable 
reference 
voltage 


feature 
allows 
the noise margin 
to be optimized 
for a given system. 
The complete 
dual bus transceiver 
(SN75453B 
driver 
and 
SN75140 
receiver) 
can be assembled 
in approximately 
the same space required 
by a single 
16-pin 
package 
and only one power 
supply 
is required 
(+ 5 V). Data In and Data Out terminals 
are TTL compatible. 


TEXAS '1!1 
INSTRUMENTS 


SN75140. 
SN75141 
DUAL LINE RECEIVERS 


r 
---..., 
I 
I 
I J 
I 
L_ --II __...J 


y, SN751401 
'=' 
Y, SN75141 


EXAMPLES 
OF TRANSFER 
CHARACTERISTICS 
4 


3.5 


3 
>I 
" 
2.5 
Cl~0> 
2 
:; 
Co:; 
1.5 
0 
I0 
> 


0.5 


R1 = 5.9 
kll 


RT = 3.9 
kll 


RF = 5 kll 
TA = 25°C 


Slowly 
changing 
input levels from data lines, optical 
detectors, 
and other types of transducers 
may be converted 
to standard 
TTL 
signals with 
this Schmitt 
trigger 
circuit. 
Rl. 
RF, and RT may be adjusted 
for the desired hysteresis 
and trigger 
levels. 
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SN75140. 
SN75141 


DUAL 
LINE RECEIVERS 


SN751401 
SN75141 
----, 


I 
I 
I 


40 


20 


...J::! 
10 
I>-" 
7 
c., 
::l 
C"~ 
4 
LL..!. 


2 


OUTPUT~ 


....jtwl+- 


r---- --- 
r---- 
t-- 
;Vref 
- 
1.5 V 
---~ 


. 
/ 
-- 
L 
Vref - 
2.5 V 


RF - 15 kO 


0.6 
tw·- 


f 
VCC - 
5 V 
TA - 
25°C 
, 
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• 
Meets 
EIA Standards 
RS-422-A 
and 
RS-423-A 


• 
Meets 
EIA Standards 
RS-232 
and 
CCITT V.28 
with 
Ex!ernal 
Components 


• 
Meets 
Federal Standards 
1020 
and 1030 


• 
Built-in 
5-MHz 
Low-Pass 
Filter 


• 
Operates 
from 
Single 
5-V Power 
Supply 


• 
Wide 
Common-Mode 
Voltage 
Range 


• 
High Input 
Impedance 


• 
TTL-Compatible 
Outputs 


• 
8-Pin 
Dual-In-Line 
Package 


• 
Pinout 
Compatible 
with 
the /LA9637 
and 
/LA9639 


description 


The SN75146 
is a dual differential 
line receiver 
designed 
to meet 
EIA standards 
RS-422-A 
and 
RS-423-A. 
The receiver 
is designed 
to have a 
constant 
impedance 
with 
input 
voltages 
of 


± 3 volts 
to ± 25 volts 
allowing 
it to meet the 
requirements 
of 
EIA 
standard 
RS-232-C 
and 
CCITT recommendation 
V.28 
with 
the addition 
of 
an 
external 
bias 
resistor. 
This 
receiver 
is 
designed 
for 
low-speed 
operation 
below 
355 
kilohertz, 
and 
has a built-in 
5-megahertz 
low-pass 
filter 
to 
attenuate 
high-frequency 
noise. 
The inputs 
are compatible 
with 
either 
a 
single-ended 
or a differential 
line system 
and the 
outputs 
are 
TTL 
compatible. 
This 
device 
operates 
from 
a single 
5-volt 
power 
supply 
and 
is supplied in both the 8-pin dual-in-Iine and small 
outline 
packages. 


The SN75146 
is characterized 
for operation 
from 
O°C to 70°C. 


SN75146 
DUAL DIFFERENTIAL LINE RECEIVER 


D. JG. OR P PACKAGE 


(TOP VIEWI 


VCC[]8 
11N+ 
lOUT 
2 
7 
11N- 


20UT 
3 
6 
21N+ 


GND 
4 
5 
21N- 


(8) 
D"I> 
11N+ 
] 


(2) 10UT 
(7) 
\l 
11N- 


21N+ (6) 


(3) 
20UT 
21N- 
(5) 


t This symbol is in accordance 
with ANSIIIEEE Std 91·1984 
and 


IEC Publication 
617-12. 


logic diagram 


1IN+~8) 
D" 
12) 
lOUT 


l1N- 171 


2IN+~61 
.cr 
131 20UT 
21N- 
15) 
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SN75146 
DUAL 
DIFFERENTIAL 
LINE RECEIVER 


VCC 


50 II NOM 


absolute maximum 
ratings over operating free-air temperature 
range (unless otherwise 
noted) 


Supply 
voltage, 
V CC (see Note 
1) 
... 
. . . . . . . . . . . . . . 
- 0.5 
V to 7 V 
Input 
voltage. 
. . . . . . 
. . . . . . . . . . . . . . . . 
± 25 V 
Differential 
input 
voltage 
(see Note 
2) 
. . . . . . . . . 
± 25 V 
Output 
voltage 
(see Note 
1) . . . . . 
. . . . . . . . . . . . . . . . . . . . . . . . 
-0.5 
V to 5.5 V 
Low-level 
output 
current 
..... 
. . . . . . . . 
. . . . . . . . . . . . . . . . . .. 
50 mA 
Continuous 
total 
dissipation 
at (or below) 
25°C 
free-air 
temperature 
(see Note 
3): 


D package. 
. . . . . . . . . . . 
. . . . . . . . . 
. . . . . . . . . . .. 
.. 
725 
mW 
JG package. 
. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . • . • . . . . . . . . . . . . . . .. 
825 
mW 
P package 
. . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . • . . . . . . . . . . . . . . .. 
1000 
mW 
Operating 
free-air 
temperature 
range. 
. . . . . . . . . . . . . . . . . . . . 
. ... 
ooC to 70°C 
Storage 
temperature 
range 
-65°C 
to 
150°C 
Lead temperature 
1,6 mm (1/16 
inch) from 
case for 60 seconds: 
JG package 
.... 
300°C 
Lead temperature 
1,6 mm (1/16 
inch) from 
case for 
10 seconds: 
D and P package 
260°C 


NOTES: 
1. 
All voltage 
values. 
except 
differential 
input voltage, 
are with 
respect 
to the 
network 
ground 
terminal. 


2. 
Differential 
input 
voltage 
is measured 
at the noninverting 
input 
with 
respect 
to the corresponding 
inverting 
input. 


3. 
For operation 
above 
25°C 
free-air 
temperature. 
derate 
the JG package 
to 528 
mW 
at 70°C 
at the rate of 6.6 
mW/oC, 
the 


o package to 464 
mW at 70 DC at the rate of 5.8 mWI DC. and the P package to 640 
mW at 70 DC at the rate of 8 mWI DC. 


The 
SN75146 
chips are glass mounted 
in the JG package. 


MIN 
NOM 
MAX 
UNIT 


Supply 
voltage, 
VCC 
4.75 
5 
5.25 
V 


Common-mode 
input voltage, 
Vie 
±7 
V 


Operating 
free-air 
temperature, 
T A 
0 
25 
70 
DC 


TEXAS 
"!1 
INSTRUMENTS 


SN75146 


DUAL 
DIFFERENTIAL 
LINE 
RECEIVER 


electrical 
characteristics 
over recommended 
ranges of supply voltage. 
common-mode 
input voltage. 
and operating 
free-air temperature 
(unless otherwise 
noted) 


PARAMETER 
TEST CONDITIONS 
MIN 
TYpt 
MAX 
UNIT 


-0.2t 
0.2 


VT 
Threshold 
voltage 
IVT + and VT _) 
-OAt 
0.4 
V 


See Note 4 


Vhys 
Hysteresis 
IVT + - 
VT-) 
70 
mV 


VIB 
Input 
bias voltage 
II - 
0 
2 
2.4 
V 


VOH 
High·level 
output 
voltage 
VIO 
- 
0.2 
V, 
10 - -1 
mA 
2.5 
3.5 
V 


VOL 
Low-level 
output 
voltage 
VIO = 
-0.2 
V, 
10 = 20 mA 
0.35 
0.5 
V 


VI - 
3 V to 25 V or 


ri 
Input resistance 
See Note 5, 
6 
7.B 
9.5 
kG 


VI = 
-3Vto 
-25V· 


Vee 
= 0 to 5.5 V, IVI = 
10 V 
1.1 
3.25 


II 
Input current 
mA 
See Note 6 
IVI 
- 
-10 
V 
-1.6 
-3.25 


10S 
Short-circuit 
output 
current§ 
Va 
= 0, 
VID = 0.2 V 
-40 
-75 
-100 
mA 


Ice 
Supply 
current 
VID 
- 
-0.5 
V, 
No load 
35 
50 
mA 


t All typical 
values 
are at Vee 
= 5 V, TA = 25°C. 


1':The algebraic 
convention, 
in which 
the less positive 
(more negative) 
limit 
is designated 
as minimum, 
is used in this data sheet for 
threshold 
levels only. 


§ Only one output 
should 
be shorted 
at a time, 
and duration 
of the short-circuit 
should 
not exceed one second. 
NOTES: 
4. 
The expanded 
threshold 
parameter 
is tested 
with 
a 500-0 
resistor 
in series with 
each input. 


5. 
ri is defined 
by AVI/Ali. 


6. 
The input 
not under test 
is grounded. 


switching 
characteristics. 
VCC = 5 V. TA = 25°C 


PARAMETER 
MIN 
TYP 
MAX 


100 
150 
300 


100 
150 
300 


Propagation 
delay time, 
low-to-high-Ievel 
output 


Propagation 
delay time, 
high·to-Iow-Ievel 
output 


CL: 
30pF 


(see Not. 
AI 


Ise:::~~:-j-:·'-50-%------5-0%...•\1 
-0.5 v~ 
_. 
_ 


~tPLH 
~tPHL 


Irl-.5-V-----1-5-V\~--- 
VO, 


-----. 
~.----V'OL 


NOTES: 
A. CL includes 
probe and jig capacitance. 


B. The input 
pulse is supplied 
by a generator 
having 
the following 
characteristics: 
tr 
:::S 
5 ns, tf 
:::S 
5 ns, PRR 
:::S 
300 
kHz, 


duty 
cycle 
= 50%. 
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4 


> 
3 


I•. 
'"~ 
"0> 
2 
~";!- 
"0 
I0> 


I 
. L 
Vee = 4.75 V 
f-TA 
= 25°e 


I 
I 
I 
Vle= 
0 


I 
Vie = ±7 V 
I 


I 
I 


I 
Vie = ±7 VI 


I 
~Ie = ~ 


I 


I 


I 
I 
I 


I 
I 


Vee = 5.25 V 
TA=25°e 
I 
I 
I 


Vie = 0 


I 
I 


: Vie = ±7 V 
I 


I 
I 
Vie = ±7 V 
I 


I 
I 
Vie =0 
I 


I 
I 


:i 


: 
I 


3 
>I•. 
'"~ 
"0> 
2 
~ 
";!- 
"0 
I0> 


NOTE 
A: In order to meet the input-impedance 
and open-circuit-input 
voltage 
requirements 
of RS-232·C 
and CCITT 
V.28· 
and guarantee 
open-circuit-input 
failsafe 
operation, 
A and V are selected 
to satisfy 
the following 
equations: 


3 klJ" 
Rlrjl 
R"+""ri 
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TEXAS 
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• 
Satisfies 
Requirement 
of EIA Standard 
RS-232-C 


• 
Withstands 
Sustained 
Output 
Short-Circuit 
to any Low-Impedance 
Voltage 
Between 
-25 
V and 25 V 


• 
2-,.s Max Transition 
Time Through 
the 3 V 
to 
- 3 V Transition 
Region 
Under 
Full 
2500-pF 
Load 


• 
Inputs 
Compatible 
With 
Most 
TTL Families 


• 
Common 
Strobe 
Input 


• 
Inverting 
Output 


• 
Slew 
Rate Can Be Controlled 
With 
an 
External 
Capacitor 
at the Output 


• 
Standard 
Supply 
Voltages 
... 
± 12 V 


description 


The 
SN75150 
is a monolithic 
dual 
line driver 
designed 
to 
satisify 
the 
requirements 
of 
the 
standard 
interface 
between 
data 
terminal 
equipment 
and data communication 
equipment 
as defined 
by EIA standard 
RS-232-C. 
A rate of 
20,000 
bits per second can be transmitted 
with 
a full 
2500-pF 
load. 
Other 
applications 
are in 
data-transmission 
systems 
using relatively 
short 
single lines, in level translators, 
and for driving 
MOS devices. 
The logic input is compatible 
with 
most 
TTL families. 
Operation 
is from 
12-V and 
- 12-V 
power 
supplies. 


The SN75150 
is characterized 
for operation 
from 
OOC to 70°C. 


SN75150 
DUAL LINE DRIVER 


D. JG. 
OR P PACKAGE 


(TOP VIEW) 
S08 
VCC+ 
1A 
2 
7 
1Y 


2A 
3 
6 
2Y 


GND 
4 
5 
VCC- 


tThis 
symbol 
is in accordance 
with 
ANSI/IEEE Std 91-1984 
and 
IEC publication 
617-12. 
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SN75150 
DUAL LINE DRIVER 


schematic 
(each line driver) 


vcc+ 


STROBE 
S 


TO OTHER 
LINE DRIVER 


TO OTHER 
LINE 
DRIVER 


vcc- 
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absolute 
maximum 
ratings 
over operating 
free-air 
temperature 
range (unless otherwise 
noted) 


Supply 
voltage, 
Vcc + (see Note 
1) 
.. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
15 V 
Supply 
voltage, 
VCC _ 
-15 
V 
Input 
voltage 
..... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
15 V 
Applied 
output 
voltage. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
± 25 V 
Continuous 
total 
power 
dissipation. 
. . . . . . . . . . . . . . . . . . . . . . . . . .. 
See Dissipation 
Rating 
Table 
Operating 
free-air 
temperature 
range . . . . . . . . . . . . . . . . . . . . . . . . . 
. . . . .. 
O°C to 70°C 
Storage 
temperature 
range 
- 65°C 
to 
150°C 
Lead temperature 
1,6 mm (1/16 
inch) from 
case for 
10 seconds: 
D or P package 
. . . . . . . .. 
260°C 
Lead temperature 
1,6 mm (1/16 
inch) from 
case for 60 seconds: 
JG package 
300°C 


TA 
" 
25°C 
DERATING 
FACTOR 
TA 
- 
70°C 


PACKAGE 
POWER 
RATING 
ABOVE 
TA 
_25°C 
POWER 
RATING 


D 
725 mW 
5.8 mW/oC 
464 
mW 


JG 
825 mW 
6.6 mW/oC 
528 mW 


P 
1000 
mW 
8.0 mW/oC 
640 mW 


MIN 
NOM 
MAX 
UNIT 


Supply 
voltage, 
VCC + 
10.8 
12 
13.2 
V 


Supply 
voltage, 
VCC- 
-10.8 
-12 
-13.2 
V 


High·level 
input voltage, 
VIH 
2 
5.5 
V 


Low-level 
input voltage, 
VIL 
0 
0.8 
V 


Applied 
output 
voltage, 
Vo 
±15 
V 


Operating 
free-air 
temperature, 
T A 
0 
70 
°c 
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SN75150 
DUAL 
LINE 
DRIVER 


electrical 
characteristics 
over recommended 
operating 
free-air temperature 
range (unless otherwise 
noted) 


PARAMETER 
TEST CONOITIONS 
MIN 
Typt 
MAX 
UNIT 


VCC ••. = 10.8 
V, 
VCC- 
= 
-13.2 
V, 
VOH 
High-level 
output 
voltage 
5 
8 
V 
VIL = 0.8 V, 
RL = 3 kll to 7 kll 


VCC+ 
= 10.8 
V, 
VCC- 
= 
-10.8 
V, 
VOL 
Low-level 
output 
voltage 
(see Note 21 
-8 
-5 
V 


VIH = 2 V, 
RL = 3 kll to 7 kll 


VCC+ - 13.2 
V, 
Data input 
1 
10 


IIH 
High-level 
input 
current 
VCC- 
~ -13.2 
V, 
~A 


VI ~ 
2.4 V 
Strobe 
input 
2 
20 


VCC+ 
= 13.2 V, 
Data input 
-1 
-1.6 


IlL 
Low-level 
input 
current 
VCC- 
= 
-13.2 
V, 
mA 


VI ~ 0.4 V 
Strobe 
input 
-2 
-3.2 


Va = 25 V 
2 
8 


Short-circuit 
output 
current:t 
VCC+ 
= 13.2 
V, 
Va = 
-25 
V 
-3 
-8 


10S 
mA 
VCC- 
= 
-13.2 
V 
Va = 0, VI = 3V 
10 
15 
30 


Va = 0, VI ~ 0 
-10 
-15 
-30 


ICCH+ 


Supply 
current 
from 
Vcc + ' 


VCC+ 
= 13.2 
V, 
VCC- 
= 
-13.2 
V, 
10 
22 


high-level 
output 
VI = 0, 
RL ~ 3 kll, 
mA 


ICCH- 


Supply 
current 
from 
VCC _ , 


TA 
~ 25°C 
-1 
-10 


high-level 
output 


ICCL+ 


Supply 
current 
from 
VCC + ' 


VCC+ 
= 13.2 
V, 
VCC- 
= 
-13.2 
V, 
8 
17 
low-level output 
VI ~ 3 V, 
RL ~ 3 kll, 
mA 


ICCL- 


Supply 
current 
from 
VCC _ , 


TA = 25°C 
-9 
-20 


low-level 
output 


tAli 
typical 
values 
are at VCC+ 
~ 
12V,VCC_ 
= 
-12V,TA 
= 25°C. 


:t Not more than one output 
should 
be shorted 
at a time. 
NOTE 2: The algebraic 
convention, 
in which 
the less positive 
(more negative) 
limit is designated 
as minimum. 
is used in this data sheet 


for logic levels only, 
e.g., 
when 
- 5 V is the maximum, 
the typical 
value is a more negative 
voltage. 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


tTLH 
Transition 
time, 
low-to-high-Ievel 
output 
CL ~ 2500 
pF, 
0.2 
1.4 
2 
~s 


tTHL 
Transition 
time, 
high-to-Iow-Ievel 
output 
RL ~ 3 kll to 7 kll 
0.2 
1.5 
2 
~s 


tTLH 
Transition 
time, 
low-to-high-Ievel 
output 
CL = 15 pF, 
40 
ns 


tTHL 
Transition 
time, 
high-to-Iow-Ievel 
output 
RL = 7 kll 
20 
ns 


tpLH 
Propagation 
delay time, 
low-to-high-Ievel 
output 
CL - 
15 pF, 
60 
ns 


tpHL 
Propagation 
delay time, 
high-to-Iow-Ievel 
output 
RL = 7 kll 
45 
ns 
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14 
"I 
•• 
.., 
,.10 ns 
I 
1 
-..L-----3V 
I 
90% 
90% 
1 
1 
1.5V 
1.5V 
110% 
!+.- 50l's 
----: 
0 V 
l+ tPHL -+l 
1+tPLH-+! 
--------1 
~I 
VOH 
~3V 
I 
+3V 


OUTPUT 
! 
~-3 
V 
-3 
V 
I _1.. _ 
VOL 


tTHL 
~ 
tTLH ....J+-,..l 


VOLTAGE 
WAVEFORMS 


INPUT 


10% 
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INSTRUMENTS 
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LINE 
DRIVER 


TYPICAL 
CHARACTERISTICS 


OUTPUT CURRENT 
vs 
APPLIED OUTPUT VOLTAGE 
20 
VCC+ 
- 
12 V 
VI _ 2'4 V 
15 
VCC- 
= 
-12 
V 


TA 
- 
25°C 
r 


'-...- 
:. ... -RL ., 
7 kO 


'RL - 
3 kll 


f- 
VI 
- 
0.4V 
I 
, 
, 
-20 
- 25 - 20 - 15 - 10 - 5 
0 
5 
10 
15 
Va-Applied 
Output Voltage-V 


FIGURE 2 


APPLICATION 
INFORMATION 
r-----, 
CHANNEll 
I 
I 
DATA 
INPUT I 
I 
I 
I 
I 
STROBE I 
I 
I 
I~ 


CHANNEL 
2 
I 
I 


DATA 
INPUT L~~~o_-.J 


All 
DIODES ARE-' 


lN752A 


Mll-STD-1BBC 
_ 


INTERFACES 
CHANNel 
2 STROBE 
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SN75151. 
SN75153 
QUAD DIFFERENTIAL LINE DRIVERS WITH 3-STATE OUTPUTS 


• 
Meets F:!AStandard RS-422-A 


• 
High-Impedance Output State for Party-Line 
Operation 


• 
High Output Impedance in Power-Off 
Condition 


• 
Low Input Current to Minimize Loading 


• 
Single 5-V Supply 


• 
40-mA Sink- and Source-Current Capability 


• 
High-Speed Schottky Circuitry 


• 
Low Power Requirements 


SN75151 


OW. J. DR N PACKAGE 


(TOP ViEW) 


1A 
1 


1Y 
2 
12 
3 


1C 
4 
CC 
5 
2C 
6 
22 
7 
2Y 
8 
2A 
9 
GND 
10 


20 
VCC 
19 
4A 
18 
4Y 


17 
42 
16 
4C 


15 
5 


14 
3C 


13 
3Z 
12 
3Y 


11 
3A 


SN75153 
J OR N DUAL-iN-LINE 
PACKAGE 


(TOP VIEW) 


description 


These line drivers are designed to 
provide 
differential signals with high current capability 
on balanced lines. These circuits provide strobe 
and enable inputs to control all four drivers, and 
the SN75151 provides an additionalenableinput 
for each driver. The output circuits have active 
pull-up and pull-down and are capable of sinking 
or sourcing 40 milliamperes. 


The 
SN75151 
and 
SN75153 
meet 
all 
requirements of EIA Standard RS-422-A and 
FederalStandard 1020. They are characterized 
for operation from ooe to 70oe. 


1A 
1 U16 
VCC 
1Y 
2 
15 
4A 
12 
3 
14 
4Y 
CC 
4 
13 
42 
22 
5 
12 
5 
2Y 
6 
11 
32 
2A 
7 
10 
3Y 
GND 
8 
9 
3A 


INPUTS 
OUTPUTS 


ENABLE 
ENABLE 
STROBE 
DATA 
Y 
Z 
CC 
C 
S 
A 


L 
X 
X 
X 
Z 
Z 


X 
L 
X 
X 
Z 
Z 


H 
H 
L 
X 
L 
H 


H 
H 
X 
L 
L 
H 


H 
H 
H 
H 
H 
L 


iNPUTS 
OUTPUTS 


ENABLE 
STROBE 
DATA 
Y 
Z 
CC 
S 
A 


L 
X 
X 
Z 
Z 


H 
L 
X 
L 
H 


H 
X 
L 
L 
H 


H 
H 
H 
H 
L 


PRODUCTION 
DATA documents contlin information 
current 
81 of publiCition 
date. Products 
conform 
to 
specifications 
per the terms of rells 
Instruments 
~~~~~:~~i~8i~:1~1e 
~~:ti~~ti:f 
:IIO::;:~:t::'~S 
not 
TEXAS '1!1 
INSTRUMENTS 


SN75151, 
SN75153 
QUAD DIFFERENTIAL 
LINE DRIVERS WITH 
3·STATE 
OUTPUTS 


s 
CC 


1C (4) 


1A 
11) 


ZC 
(6) 


ZA 
(9) 


3C 
114) 


3A (11) 


4C (16) 


4A 
(19) 


tThese 
symbols 
are in accordance 
with 
ANSI/IEEE Std 91-1984 
and lEG Publication 
617-12. 


logic diagrams 
(positive 
logic) 


SN75151 
SN75153 


S 
(15) 
S 
I1Z1 


CC 
(5) 
(4) 
(4) 
CC 


1C 


12) 
1Y 
(2) 
1Y 


1A 
(1) 
(3) 
12 
1A 
(11 
(3) 
12 


2C 
161 
(8) 
2Y 
(6) 
2Y 


2A 
(9) 
(71 
(7) 
(5) 
22 
Z2 
2A 


3C 
(14) 


(12) 
3Y 
(10) 
3Y 


3A 
(11) 
(13) 
32 
(9) 
(11) 


3A 
32 


4C 
(16) 


(181 
4Y 
(14) 
4Y 


4A 
(19) 
(17) 
42 
(15) 
(13) 
4A 
42 


TEXAS 
." 
INSTRUMENTS 


SN75151, 
SN75153 


QUAD DIFFERENTIAL LINE DRIVERS WITH 3-STATE OUTPUTS 


ENABLE 
C 
ISN75151 
V 


ONl VI 
- 
- 
- 
~ 
- 
-j+ 


COMMON 
I 


ENABLE 
: 


CC 
'*' 


absolute 
maximum 
ratings over operating 
free-air temperature 
range (unless otherwise 
noted) 


Supply 
voltage. 
VCC (see Note 
1) . . . . . . . . . . . . . . . . . . . . .. 
. . . . . . . . . . . . . . . . . . . . . . . .. 
7 V 
Input 
voltage. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
5.5 
V 


Continuous 
total 
dissipation 
at (or below) 
25°C 
free-air 
temperature 
(see Note 
2): 


OW package 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
1125 
mW 
J package 
........................•••............................. 
1025 
mW 


N package. 
. . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
11 50 mW 
Operating 
free-air 
temperature 
range. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
ooC to 70°C 
Storage 
temperature 
range 
- 65°C 
to 
150°C 


Lead temperature 
1.6 mm (1/16 
inch) 
from 
case for 60 seconds: 
J package 
300°C 
Lead temperature 
1.6 mm (1/16 
inch) 
from 
case for 
10 seconds: 
OW or N package 
260°C 


NOTES: 
1. All voltage values, except differential 
output voltage VOD. are with 
respect to network 
ground terminal. 


2. For operation above 25°C free-air temperature. derate the OWpackage at the rate of 9 mW/oC, 
the J package at the rate 
of 8.2 mW/oC, 
and the N package at the rate of 9.2 mW/oC. 
In the J package, the chips are glass mounted. 


TEXAS '1!1 
INSTRUMENTS 


SN75151, 
SN75153 
QUAD DIFFERENTIAL 
LINE DRIVERS WITH 
3·STATE 
OUTPUTS 


MIN 
NOM 
MAX 
UNIT 


Supply 
voltage, 
Vee 
4.75 
5 
5.25 
V 


High-level 
input voltage, 
VIH 
2 
V 


Low-level 
input voltage, 
VIL 
0.8 
V 


Common-mode 
output 
voltage, 
VOC 
-0.25 
6 
V 


High-level 
output 
current, 
IOH 
40 
mA 


Low-level 
output 
current, 
IOL 
40 
mA 


Operating 
free-air 
temperature, 
T A 
0 
70 
DC 


electrical 
characteristics 
over recommended 
operating free-air temperature 
range (unless otherwise 


noted) 


PARAMETER 
TEST CONOITIONSt 
MIN 
TYP* 
MAX 
UNIT 


Vee 
- 
MIN, 
ee, 
S 
-2 
VIK 
Input 
clamp voltage 
V 
11= 
-12 
mA 
All others 
-0.9 
-1.5 


Vee 
= MIN, 
10H ~ -20 
mA 
2.5 
VOH 
High-level output 
voltage 
VIL 
= MAX, 
V 


VIH 
= 2 V 
10H = 
-40 
mA 
2.4 


VOL 
Low-level output 
voltage 
Vee 
~ MIN, 
VIL 
~ MAX, 
0.5 
V 
VIH 
~ 2 V, 
10L = 40 mA 


!V001! 
Differential 
output 
voltage 
Vee 
= MAX, 
10 = 0 
3.4 
2VOD2 
V 


!VOD2! 
Differential 
output 
voltage 
Vee ~ MIN 
2 
2.8 
V 


A!VOD! 


Change in magnitude 
of 
Vee 
= MIN 
±0.01 
±0.4 
V 
differential 
output 
voltage § 


Vee 
MAX 


RL ~ 
100 n, 
1.8 
3 
Common-mode 
output 
voltage' 
~ 


Voe 
See Figure 
1 
V 


Vee ~ MIN 
1.6 
3 


A!Voel 


Change in magnitude 
of 
Vee 
= MIN or MAX 
±0.02 
±0.4 
V 


common-mode 
output 
voltage § 


Vo 
~ 0.5 V 
-20 


102 
Off-state 
(high-impedance- 
Vee 
~ MAX, 


Vo 
- 
2.5 V 
20 
~A 
state I output current 
Enable at 0.8 V 
Vo 
~ Vee 
20 


Vo 
-6V 
0.1 
100 


10 
Output 
current 
with 
power 
off 
Vee 
= 0 
Vo 
= 
-0.25 
V 
-0.1 
-100 
~A 


Vo 
- 
-0.25 
V to 6 V 
±100 


II 


Input current at 
Vee 
MAX, 
VI = 
5.5 V 
0.1 
mA 
~ 
maximum 
input voltage 


Vee 
- 
MAX, 
e('1511. 
A 
20 
IIH 
High-level 
input 
current 
VI = 2.4 V 
ee, 
S 
80 
~A 


Vee 
~ MAX, 
e ('1511. 
A 
-0.36 
IlL 
Low-level 
input current 
mA 
VI ~ 0.4 
V 
ee,s 
-1.6 


10S 
Short-circuit 
output 
current # 
Vee 
~ MAX 
-50 
-90 
-150 
mA 


Ice 
Supply 
current 
(both drivers) 
Vee 
- 
MAX, 
Outputs 
disabled 
30 
60 


No load 
Outputs 
enabled 
mA 
60 
80 


t For conditions 
shown 
as MIN or MAX, 
use the appropriate 
value specified 
under recommended 
operating 
conditions. 
* All typical 
values are at TA = 25°C 
and VCC = 5 V except 
for VOC, for which 
VCC is as stated 
under test conditions. 


§A!VODI 
and AIVoel 
are the changes in magnitudes 
of VOD and Voe, 
respectively, 
that occur when the input is changed 
from a high 
level to a low level. 


, In EIA Standard AS-422-A, 
VOC, which is the average of the two output voltages with respect to ground, is called output offset voltage, VOS. 


#Only one output 
should 
be shorted 
at a time, 
and duration 
of the short-circuit 
should 
not exceed one second. 


TEXAS 
.• 
INSTRUMENlS 


SN75151. 
SN75153 


QUAD DIFFERENTIAL 
LINE DRIVERS 
WITH 
3-STATE 
OUTPUTS 


PARAMETER 
TEST CONOITIONS 
MIN 
Typt 
MAX 
UNIT 


tpLH 
Propagation 
delay time, 
low~to-high-Ievel 
output 
CL = 30 pF, 
RL = 
100O, 
See Figure 
2, 
15 
30 
ns 


tpHL 
Propagation 
delay time, 
high-to-Iow-Ievel 
output 
Termination 
A 
15 
30 
ns 


tpLH 
Propagation 
delay 
time, 
low-to-high-Ievel 
output 
13 
25 
ns 


tpHL 
Propagation 
delay time, 
high-to-Iow-Ievel 
output 
CL = 30 pF, 
See Figure 2, 
Termination 
8 
13 
25 
ns 


tTLH 
Transition 
time, 
low-to-high-level 
output 
CL = 30 pF, 
RL = 
100O, 
See Figure 
2, 
12 
20 
ns 


tTHL 
Transition 
time, 
high-to-Iow-Ievel 
output 
Termination 
A 
12 
20 
ns 


tpZH 
Outut 
enable 
time to high level 
CL - 
30 pF, 
RL - 
60O, 
See Figure 3 
18 
35 
ns 


tpZL 
Output 
enable 
time to low level 
CL = 30 pF, 
RL = 
111 0, 
See Figure 4 
20 
35 
ns 


tpHZ 
Output 
disable 
time from 
high level 
CL - 
30 pF, 
RL - 
60O, 
See Figure 
3 
19 
30 
ns 


tpLZ 
Output 
disable 
time 
from 
low level 
CL - 
30 pF, 
RL = 
111 0, 
See Figure 4 
13 
30 
ns 


Overshoot 
factor 
RL - 
100O, 
See Figure 
2, 
Termination 
C 
10 
% 


i 


50 ° 


VOD2 


I 
t 
50 ° 
VOC 
-:L=- 
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QUAD DIFFERENTIAL 
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WITH 
3·STATE 
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Y OUTPUT 


Z OUTPUT 


,. 
25 ns------..j 


-+t 114--" 
5 ns 
--.I I 1+-" 5 ns 


III 
IJL __ -3V 
I I 
90% 
90% 
c I I 


I 
1.5 V 
1.5 V 
I 


110% 
10%1 
0 V 


I. 
tplH 
~tPHl 


I 
90% 
90% 
,- 
-VOH 


1 
I 
1 1.5 V 
1 
I 
1.5 V 
10% 
I 
I 
I 
I -+l 
I+- tTHl 
I. 
.1 


90%1I 
1.5 V 
1.5 V 


10% 
I 
I+-tTHl 


NOTES; 
A. 
The pulse generator 
has the following 
characteristics: 
Zout 
= 
50 n, PRR :s 
10 MHz. 
B. CL includes 
probe and jig capacitance. 


LOVERSHOOT 
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QUAD DIFFERENTIAL LINE DRIVERS WITH 3·STATE OUTPUTS 


I 
I 
I 
I 
I 
T (See Note BI 
I 
L 
~ 
~ 


r-----, 
I 
I 


I 
I 
I 
I 
I 
I 
I 
I 


I 
I 
I 
I 
L 
J 


CL-30pF 
*'(See Note BI 


:S 5 ns-.l 
~ 
1- t- _ ---3V 
90% 
I 


1.5 V 
I 
I 
1 
~100 
ns~ 
10% 
0 V 


~tPZH 
1 
1 
I 
I 
1 
1 
-*-VOH 
:1 
I 
~""" 
OUTPUT 
11.5V 
I: 
0.5 V 


----". 
tPHZ~ 
Voff 
~ 0 V 


NOTES: 
A. The pulse generators 
have the following 
characteristics: 
Zout = 50 n, PRR :s 500 kHz. 
B. CL includes 
probe and jig capacitance. 
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r----' 
I 
I 
I 
: 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
L 
.J 
I 
I 
CL - 
30 pF 
I 
I 
T (se. Note Bl 
I 
lL-------------~-----~ 


CL - 
30 pF 
*' (se. Note Bl 


1 
I 
10% 


~100ns~ 
OV 


14- tpZL-+I 
1 
I 
1 
I 
I 
I 
I 
I 
I4-tPLZ-.! 
--I 
!L 
5V 


OUTPUT 
\.5 
V 
J_Ol V 
- 
-,.-VOL 
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QUAD DIFFERENTIAL 
LINE DRIVERS 
WITH 
3-STATE 
OUTPUTS 


Y OUTPUT VOLTAGE 
vs 
DATA INPUT VOLTAGE 
5 


4 
>I 
" 
Cl 
:'l 
3 
(5>; 
So 


2 
:>0 
I0> 


No lO~d 


TA = 25°C 
VCC = 5.5 V 


VCC = 5 V 


VCC = 4.5 V 


4 


> 
3 
I 
" 
Cl 
:'l 
(5>; 
2 


Co; 
0 
I0> 


loadl 
=470 
{) 
VCC = 5.5 V 
f- 
to Ground 
See Note 
3 
VCC = 5V 
f-TA 
- 
25°C 


VCC = 4.5 V 


Y OR Z OUTPUT VOLTAGE 
vs 
ENABLE INPUT VOLTAGE 
6 


5 
>I 
" 
4 
Cl 
:'l 
(5>~ 
3 
:>So 
:>0 
I 
2 
0 
> 


Vcc' 
= 5.5 V 
load 
= 470 {) to VCC 


VCC' = 5 V 
TA = 25°C 
See 
Note 4 
VCC = 4.5 V 


NOTES: 
3. 
The A input is connected 
to Vec during the testing of the Y outputs and to ground during testing of the Z outputs. 
4. The A input is connected to ground during the testing of the Y outputs and to VCC during the testing of the Z outputs. 
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HIGH-LEVEL OUTPUT VOLTAGE 


vs 


FREE-AIR TEMPERATURE 


6 


>I 
5 
III 


"":! 
"0> 
4 
:; 
Co:; 
0 
3 
Q;> 
III-'.r. 
2 


""J: 
I:I:0> 


VCC - 
5'V 


See Note 3 


IOH - 
-20 
mA 


IOH - 
-40 
mA 


FIGURE 8 


LOW-LEVEL OUTPUT VOLTAGE 


vs 
FREE-AIR TEMPERATURE 


I 
I 
VCC - 
5 V 


IOL - 
40 mA 
See Note 4 
> 
~ 
0.5 


""l!o> 
0.4 
:; 
Co:;o 
0.3 
Q;> 
III-'~ 
0.2 


oS 
IS 
0.1 
> 


HIGH-LEVEL OUTPUT VOLTAGE 


vs 
OUTPUT CURRENT 


> 
I 
III 


"":! 
3 
"0> 


TA - 
25°C 
See Note 3 


.. 
::J 
Co:;o 
2 
~ 
III-'.r. 


""J: 
I:I:o> 


0 
0 
-20 
-40 
-60 
-80 
-100 


IOH-High-Level 
Output Current-mA 


FIGURE 9 


LOW-LEVEL OUTPUT VOLTAGE 


vs 
OUTPUT CURRENT 


1.0 


0.9 
TA - 
25°C 
> 
See Note 4 
I 
III 
0.8 


"":! 
"0 
0.7 
>:; 
0.6 
Co:; 
0 
0.5 
Q; 
> 
III-'~ 
0.3 
0-'I 
0.2 
-'0> 
0.1 


0 
0 
20 
40 
60 
80 
100 
120 


IOL-Low-Level 
Output Current-mA 


FIGURE 11 


NOTES: 
3. The A input is connected 
to VCC during the testing 
of the Y outputs 
and to ground during testing 
of the Z outputs. 


4. 
The A input is connected 
to ground during the testing 
of the Y outputs 
and to VCC during the testing 
of the Z inputs. 
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SN75153 


QUAD DIFFERENTIAL LINE DRIVERS WITH 3·STATE OUTPUTS 


TYPICAL 
CHARACTERISTICS 
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TEXAS '1.!1 
INSTRUMENTS 


SN75154 


QUADRUPLE LINE RECEIVER 


• 
Satisfies 
Requirements 
of EIA Standard 


RS-232-C 


D, J, OR N PACKAGE 


(TOP 
VIEW) 


• 
Input 
Resistance 
, . . 3 kfl to 7 kfl over Full 
RS-232-C 
Voltage 
Range 


• 
Input 
Threshold 
Adjustable 
to Meet 


"Fail-Safe" 
Requirements 
Without 
Using 


External 
Components 


• 
Built-In 
Hysteresis 
for 
Increased 
Noise 


Immunity 


• 
Inverting 
Output 
Compatible 
With 
TTL 


• 
Output 
With 
Active 
Pull-Up 
for Symmetrical 


Switching 
Speeds 


• 
Standard 
Supply 
Voltages 
... 
5 V or 12 V 


1 U16 


2 
15 


3 
14 


4 
13 


5 
12 


6 
11 


7 
10 
8 
9 


VCC2 
VCC1 
4T 


1Y 
2Y 
3Y 


4Y 
R1t 


3T 


2T 
1T 


1A 


2A 


3A 
4A 
GND 


description 


The SN75154 
is a monolithic 
Low-Power 
Schottky 
line receiver 
designed 
to satisfy 
the requirements 
of 
the standard 
interface 
between 
data terminal 
equipment 
and data communication 
equipment 
as defined 
by EIA standard 
RS-232-C. 
Other 
applications 
are for 
relatively 
short, 
single-line, 
point-to-point 
data 
transmission 
and for level translators. 
Operation 
is normally 
from a single 5-V supply; 
however, 
a built-in 
option 
allows 
operation 
from 
a 12-V 
supply 
without 
the 
use of additional 
components. 
The output 
is 
compatible 
with 
most 
TTL circuits 
when 
either 
supply 
voltage 
is used. 


In normal 
operation, 
the threshold-control 
terminals 
are connected 
to the VCC1 
terminal. 
even if power 
is being 
supplied 
via the 
alternate 
VCC2 
terminal. 
This 
provides 
a wide 
hysteresis 
loop, 
which 
is the 
difference 
between 
the positive-going 
and negative-going 
threshold 
voltages. 
See typical 
characteristics. 
In this mode of operation, 
if the input 
voltage 
goes to zero, the output 
voltage 
will 
remain 
at the low or 
high level as determined 
by the previous 
input. 


For fail-safe 
operation, 
the threshold-control 
terminals 
are open. This reduces the hysteresis 
loop by causing 
the negative-going 
threshold 
voltage 
to be above zero. Thb positive-going 
threshold 
voltage 
remains above 
zero as it is unaffected 
by the disposition 
of the threshold 
terminals. 
In the fail-safe 
mode, 
if the input 
voltage 
goes to zero or an open-circuit 
condition, 
the output 
will 
go to the high level regardless 
of the 
previous 
input 
condition. 


The SN75154 
is characterized 
for operation 
from 
OOC to 70°C. 


PRODUCTION DATA documents 
contain information 
current 
8S of publication 
date. 
Products 
conform 
to 


specifications per the terms of Texas Instruments 
~:~~:~~i~8i~:1~1i 
~~:~~~ti:f 
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QUADRUPLE 
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logic diagram 


lA~lY 


1T E.L£( 
V 
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V· 
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Component 
values 
shown 
are nominal. 


;)., 
... 
Substrate 


TEXAS 'I!I 
INSTRUMENTS 


SN75154 


QUADRUPLE LINE RECEIVER 


absolute 
maximum 
ratings 
over operating 
free-air 
temperature 
range 
(unless otherwise 
noted) 


Normal supply voltage, VCC1 (see Note 2) 
. . . . . . . . . . . . . . .. 
7 V 
Alternate supply voltage, VCC2. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
14 V 
Input voltage. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
±25 V 
Continuous total power dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . .. 
See Dissipation Rating Table 
Operating free-air temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
O°C to 70°C 
Storage temperature range 
- 65°C to 150°C 
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J package 
300°C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D or N package 
260°C 


PACKAGE 
TA 
"" 25°C 
DERATING 
FACTOR 
TA 
- 
70°C 


POWER 
RATING 
ABOVE 
TA 
- 
25°C 
POWER 
RATING 
0 
950 
mW 
7.6 
mW/oC 
608 
mW 


J 
1025 
mW 
8.2 
mW/oC 
656 
mW 


N 
1150mW 
9.2 
mW/oC 
736 
mW 


MIN 
NOM 
MAX 
UNIT 


Normal 
supply 
voltage, 
VCC1 
4.5 
5 
5.5 
V 


Alternate 
supply 
voltage, 
VCC2 
10.8 
12 
13.2 
V 


High-level 
input 
voltage, 
VIH (see Note 31 
3 
15 
V 


Low-level 
input 
voltage, 
VIL (see Note 3) 
-15 
-3 
V 


High-level 
output 
current, 
IOH 
-400 
~A 


Low-level 
output 
current, 
IOL 
16 
mA 


Operating 
free-air 
temperature, 
T A 
0 
70 
°C 


NOTES: 
2. 
Voltage 
values 
are with 
respect 
to network 
ground 
terminal. 


3. 
The algebraic 
convention, 
where 
the less positive 
(more negative) 
limit is designated 
as minimum, 
is used in this data sheet 
for logic and threshold 
levels only, 
e.g., 
when 
0 V is the maximum, 
the minimum 
limit is a more 
negative 
voltage. 


TEXAS 
• 
INSfRUMENTS 


SN75154 
QUADRUPLE 
LINE RECEIVER 


electrical 
characteristics 
over recommended 
operating 
free-air 
temperature 
range (unless otherwise 


noted) 


TEST 
TYP* 
PARAMETER 
TEST 
CONDITIONS 
MIN 
MAX 
UNIT 
FIGURE 


Positive-going 
Normal 
operation 
0.8 
2.2 
3 


VT+ 
1 
V 
threshold 
voltage 
Fail-safe 
operation 
0.8 
2.2 
3 


Negative-going 
Normal 
operation 
3 
1.1 
0 
VT- 
1 
V 
threshold 
voltage 
Fail-safe 
operation 
0.8 
1.4 
3 


Normal 
operation 
0.8 
3.3 
6 
Vhys 
Hysteresis 
(VT + - VT _I 
1 
V 


Fail-safe 
operation 
0 
0.8 
2.2 


VOH 
High-level 
output 
voltage 
1 
10H ~ 
-400 
~A 
2.4 
3.5 
V 


VOL 
Low-level 
output 
voltage 
1 
10L - 
16 mA 
0.29 
0.4 
V 


/lVI 
- 
- 25 V to 
-14 
V 
3 
5 
7 


/lVI 
- 
-14Vto-3V 
3 
5 
7 


ri 
Input 
resistance 
2 
/lVI 
= 
-3Vt03V 
3 
6 
8 
kO 


/lVI 
- 
3 V to 14 V 
3 
5 
7 


/lVI 
= 14Vt025V 
3 
5 
7 


Vllopenl 
Open-circuit 
input voltage 
3 
II - 
0 
0 
0.2 
2 
V 


10S 
Short-circuit 
output 
current t 
4 
VCC1 ~ 5.5 V, 
VI = 
-5 
V 
-10 
-20 
-40 
mA 


ICC1 
Supply current 
from VCC1 
VCC1 
- 
5.5 V, 
TA 
- 
25°C 
20 
35 
5 
mA 
ICC2 
Supply current 
from VCC2 
VCC2 
= 13.2 V,TA ~ 25°C 
23 
40 


tNot 
more than 
one output 
should 
be shorted 
at a time. 


*AII typical 
values are at VCC1 
~ 5 V, TA 
~ 25°C. 


TEST 
PARAMETER 
TEST 
CONDITIONS 
MIN 
TYP 
MAX 
UNIT 
FIGURE 


tPLH 
Propagation 
delay 
time. 
low-to-high-level 
output 
11 
ns 


tpHL 
Propagation 
delay 
time, 
high-to-Iow-level 
output 
8 
ns 
6 
CL = 50 pF, 
RL = 3900 


tTLH 
Transition 
time, 
low-to-high-Ievel 
output 
7 
ns 


tTHL 
Transition 
time, 
high-to-low-Ievel 
output 
2.2 
ns 


4 


> 
~ 
3 
l! 
"0>; 
2 
e~ 
0I0> 


'f-- 


VCC1-5V 
TA=25°C 


NORMAL 
,~ 
FAIL SAFe. .• 
'/-- 


0iE 
RA T1 


I 


ON - 
OPERATION 
'I--- 


I 


See Note 4 
VT_ 
VT_ 
VT+ 


:<-- 
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INSTRUMENTS 


SN75154 
QUADRUPLE 
LINE RECEIVER 


TEST 
MEASURE 
A 
T 
Y 
VCCl 
VCC2 
IPIN 15) 
IPIN 16) 


Open-circuit 
input 
VOH 
Open 
Open 
IOH 
4.5 
V 
Open 


Ifail 
safe I 
VOH 
Open 
Open 
IOH 
Open 
10.8 
V 


VT+ 
min, 
VOH 
0.8 
V 
Open 
IOH 
5.5 
V 
Open 


VT _ 
min (fail safel 
VOH 
0.8 
V 
Open 
IOH 
Open 
13.2 
V 


VOH 
Note 
A 
Pin 15 
IOH 
5.5 
V and T 
Open 
VT + min 
(normal) 
VOH 
Note 
A 
Pin 15 
IOH 
T 
13.2 
V 


VIL max, 
VOH 
-3 
V 
Pin 15 
IOH 
5.5 
V and T 
Open 


VT _ 
min (normal) 
VOH 
3V 
Pin 15 
IOH 
T 
13.2 
V 


VIH min, VT + max, 
VOL 
3V 
Open 
IOL 
4.5 
V 
Open 


VT _ 
max 
Ifail 
safel 
VOL 
3V 
Open 
IOL 
Open 
10.8 
V 


VIH 
min, 
VT + max 
VOL 
3V 
Pin 15 
IOL 
4.5 
V and T 
Open 


(normal) 
VOL 
3V 
Pin 15 
IOL 
T 
10.8 
V 


VOL 
Note 
8 
Pin 15 
IOL 
5.5VandT 
Open 


VT _ 
max 
(normal) 


VOL 
Note 
8 
Pin 15 
IOL 
T 
13.2 
V 


{ 


~OH 


IOL 


GND 
I 
~-=- 
--r-----' v&Gr 
~ 
li l ~ 
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T 
VCC1 
VCC2 


(PIN 15) 
(PIN 161 


Open 
5V 
Open 


Open 
GND 
Open 


Open 
Open 
Open 


Pin 15 
T and 5 V 
Open 


GND 
GND 
Open 


Open 
Open 
12 V 


Open 
Open 
GND 


Pin 15 
T 
12 V 


Pin 15 
T 
GND 


Pin 15 
T 
Open 


T 
VCC1 
VCC2 


(PIN 15) 
(PIN 16) 


Open 
5.5 V 
Open 


Pin 15 
5.5 V 
Open 


Open 
Open 
13.2 
V 


Pin 15 
T 
13.2 
V 


OPEN 
5.5 V 
OPEN 
OPEN 
--vl--v1- J-, 
y I 
L---....9F----J 


'::' 


5.5 V3 
0 }o-- 13.2 V 


ICC11 
llCC2 


OPEN 
• 
OPEN 


r 
-- 
-- 
_J-, 


T 
VCC1 
VCC2 
R1 
IA 
y I 


.IT 
IL.. __ 
GND 
I 
--,f""----..l 
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SN75154 
QUADRUPLE LINE RECEIVER 


PULSE 
GENERATOR 


(Se. Not. Al 


OPEN 
OPEN 
L J 
RL=390n 
r T 
- 
VCC1- 
VCC2 
- 
R1-' 
IA 
y I 
(Se. Not. CI 


IT 
I 
GND 
I 
L _ - --i-----..J 
CL=50pF 


-:!=- 
'J (S•• Not. BI 


j.-+j- 
10.2 
os 
~ 
10.2 
os 


I 
I 
I 
1:1-9-0-%-------9-0% 
••.•" 
-:- 
- 
- 
- 
- 
- 
- 
- 
- 
5 V 


10%_:/ 
: 
410% 
ov 


------~ 
I 
I 
-5V 
I 
I 
----l 
tPHL j+- 
~ 
tpLH 14- 


I 
I 


2V~: 
A' 
-2V 
VOH 
I 
I 
15V 
I 
I 
I 
1:V 
. 


I 
•• 
__ 
0_.8_V 
0._8_V_~- -: 
- 
- 
- 
- 
- 
- 
VOL 


I 
I, 
I 
I 
I 
I 


tTHL-.j 
~ 
----l 
~ 
tTLH 


NOTES: 
A. 
The 
pulse generator 
has the following 
characteristics: 
Zo = 50 O. tw 
~ 
200 
ns. duty 
cycle 
~ 
20%. 
B. 
CL includes 
probe and jig capacitance. 


C. 
All diodes are 1N3064. 


TEXAS '1!1 
INSTRUMENTS 


• 
Meets EIA Standard RS-232-C 


• 
10-mA Current Limited Output 


• 
Wide Range of Supply 
Voltage ... 
VCC - 
4.5 V to 15 V 


• 
Low Power ... 
130 mW 


• 
Built-In 5-V Regulator 


• 
Response Control Provides: 
Input Threshold Shifting 
Input Noise Filtering 


• 
Power-Off Output Resistance ... 
300 n Typ 


• 
Driver Input TTL Compatible 


description 


The SN75155 is a monolithic line driver and 
receiver 
that 
is 
designed 
to 
satisfy 
the 
requirements of the standard interface between 
data 
terminal 
equipment 
and 
data 


communication equipment as defined by EIA 
standard RS-232-C. A ResponseControl input 
is provided for the receiver. A resistor or a 
resistor and a bias voltage can be connected 
between the responsecontrol input and ground 
to provide noise filtering. The driver used is 
similar to the SN75188. The receiver used is 
similar to the SN75189A. 


TheSN75155 is characterizedfor operationfrom 
OOCto 70°C. 


SN75155 
LINE DRIVER AND RECEIVER 


D. JG. OR P PACKAGE 


(TOP VIEW) 


Vee- D8 
Vee+ 


DA 
2 
7 
DY 


RY 
3 
6 
RTe 


GND 
4 
5 
RA 


(1) 
VCC- 


vCC+ 


PRODUCTION 
DATA documents 
contain 
information 
current as of publication dati. Products conform to 
specifications 
per the terms of Texas Instruments 
:~~~::~~i~·t::1~1~ 
~~:i~~ti:f 
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TEXAS 
~ 
INSTRUMENTS 


SN75155 
LINE DRIVER AND RECEIVER 


schematic 


DA 
12) 


vcc+ 
181 


GND (41 


RTC 
161 


absolute 
maximum 
ratings 
over operating 
free-air temperature 
range (unless otherwise 
noted) 


Supply 
voltage, 
VCC + (see Note 
1) 
15 V 
Supply 
voltage, 
V CC - 
(see Note 
1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . .. 
- 15 V 
Input 
voltage 
range: 
Driver........................ 
. . . . . . . . . . . . . . . . .. 
- 15 V to 
15 V 
Receiver. 
. . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
- 30 V to 30 V 
Output 
voltage 
range (Driver) 
..........• 
,............................. 
- 15 V to 
15 V 
Continuous 
total 
power 
dissipation. 
. . . . . . . . . . . . . . . . . . . . . . . . . .. 
See Dissipation 
Rating 
Table 
Operating 
free-air 
temperature 
range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
O°C to 70°C 
Storage 
temperature 
range 
- 65°C 
to 
150°C 
Lead temperature 
1,6 mm (1/16 
inch) from 
case for 60 seconds: 
JG package. 
. . . . . . . . . .. 
300°C 
Lead temperature 
1,6 mm (1/16 
inch) from 
case for 
10 seconds: 
D or P package 
. . . . . . . .. 
260°C 


PACKAGEt 
TA 
:s 25°C 
DERATING 
FACTOR 
TA 
- 
70°C 


POWER RATING 
ABOVE 
TA 
- 
25°C 
POWER RATING 


0 
725 
mW 
5.8 mW/oC 
464 
mW 


JG 
825 
mW 
6.6 
mW/oC 
528 
mW 


P 
1000 
mW 
8.0 
mW/oC 
640 
mW 


TEXAS "!1 
INSTRUMENTS 


SN75155 


LINE 
DRIVER 
AND 
RECEIVER 


MIN 
NOM 
MAX 
UNIT 


Supply voltage, 
VCC + 
4.5 
12 
15 
V 


Supply voltage, 
VCC- 
-4.5 
-12 
-15 
V 


Input voltage, 
driver, 
VII D) 
±15 
V 


Input 
voltage, 
receiver, 
VI(R) 
-25 
25 
V 


High-level 
input voltage, 
driver, VIH 
2 
V 


Low-level 
input voltage, 
driver, 
VIL 
0.8 
V 


Response 
control 
current 
±5.5 
mA 


Output 
current. 
receiver, 
10m) 
24 
mA 


Operating 
free·air 
temperature, 
T A 
0 
70 
°c 


electrical 
characteristics 
over recommended 
operating 
free-air 
temperature 
range (unless otherwise 
noted) 


PARAMETERS 
TEST 
CONDITIONS 
MIN 
Typt 
MAX 
UNIT 


VCC+ 
- 
5 V, 
VCC- 
- -5 
V, 
VIID) 
- 
2 V, 
6.3 
8.1 


ICCH+ 
High·level 
supply 
current 
VCC+ 
= 9 V, 
VCC- 
= 
-g 
V, 
VIIR) = 2.3 V, 
9.1 
11.9 
mA 


VCC+ - 12 V, 
VCC- 
- 
12 V, 
Output open 
10.4 
14 


VCC+ 
- 
5 V, 
VCC- 
- -5 
V, 
VIID) 
- 
0.8 V, 
2.5 
3.4 


ICCL+ 
Low·level 
supply 
current 
VCC+ 
= 9 V, 
VCC- 
= 
-9 
V, 
VIIR) = 0.6 V, 
3.7 
5.1 
mA 


VCC+ 
= 12 V, 
VCC- 
= 
-12 
V, 
Output open 
4.1 
5.6 


ICC+ 
Supply 
current 
VCC+ 
- 
5 V, 
VCC- 
- 
0, 
VIIR) 
- 
2.3 V, 
4.8 
6.4 
mA 


VCC+ 
- 
9 V, 
VCC- 
= 0, 
VIID) 
= 0 
6.7 
9.1 


VCC+ 
= 5 V, 
VCC- 
= 
-5 
V, 
VI (D) = 
2 V, 
-2.4 
-3.1 


ICCH- 
High-level 
supply 
current 
VCC+ 
= 
9 V, 
VCC- 
= 
-9 
V, 
VIIR) = 2.3 V, 
-3.9 
-4.9 
mA 


VCC+ - 12 V, 
VCC- 
= 
-12 
V, 
Output open 
-4.8 
-6.1 


VCC+ 
= 5 V, 
VCC- 
= 
-5 
V, 
VII D) = 0.8 V, 
-0.2 
-0.35 


ICCL- 
Low-level 
supply 
current 
VCC+ 
= 9 V, 
VCC- 
= 
-9 
V, 
VIIR) = 0.6 V, 
-0.25 
-0.4 
mA 


VCC+ 
= 12 V, 
VCC- 
= 
-12 
V, 
Output 
open 
-0.27 
-0.45 


TEXAS 'l!J 
INSTRUMENTS 


SN75155 
LINE 
DRIVER 
AND 
RECEIVER 


electrical 
characteristics 
over recommended 
operating 
free-air 
temperature 
range, 
Vcc + - 
12 V, 
vcc- 
= -12 
V (unless otherwise 
noted) 


PARAMETER 
TEST 
CONDITIONS 
MIN 
Typt 
MAX 
UNIT 


VCC+ 
= 5 V, 
VCC- 
= 
-5 
V 
3.2 
3.7 


VOH 
High-level 
output 
voltage 
VIL = 0.8 V, 
RL = 3 klJ 
VCC+ 
- 
9 V, 
VCC- 
- -9 
V 
6.5 
7.2 
V 


VCC+ 
= 
12 V, 
VCC- 
= 
-12 
V 
8.9 
9.8 


VCC+ 
- 
5 V, 
VCC- 
- 
5V 
3.6 
3.2 


VOL 
Low·Level 
output 
voltage 
VIH 
= 2 V, 
RL = 3 klJ 
VCC+ - 9 V, 
VCC- - -9 
V 
-7.1 
-6.4 
V 
Isee Note 2) 


VCC+ 
= 
12 V, 
VCC- 
= 
-12 
V 
-9.7 
-8.8 


IIH 
High-level 
input 
current 
VI -7V 
5 
p.A 


IlL 
Low-level 
input current 
VI = 0 
-0.73 
-1.2 
mA 


laSH 
High-level 
short-circuit 
VI = 0.8 V, 
Va 
= 0 
-7 
-12 
-14.5 
mA 
output 
current 


Low-level 
short-circuit 
10SL 
VI = 2 V, 
Va 
= 0 
6.5 
11.5 
15 
mA 
output 
current 


RO 
Output 
resistance 
Va 
= 
-2Vto2V 
300 
lJ 
with 
power 
off 


PARAMETER 
TEST 
CONDITIONS 
MIN 
Typt 
MAX 
UNIT 


VT+ 


Positive~going 


1.2 
1.9 
2.3 
V 
threshold 
voltage 


VT- 


Negative-going 
0.6 
0.95 
1.2 
V 
threshold 
voltage 


Vhys 
Hysteresis 
0.6 
V 


VI - 
0.6 V, 
VCC+ 
- 
5 V, 
VCC- - -5 
V 
3.7 
4.1 
4.5 


IOH=10~A 
VCC+ 
= 
12 V, 
VCC- ~ -12 
V 
4.4 
4.7 
5.2 
VOH 
High-level 
output 
voltage 
V 
VI - 
0.6 V, 
VCC+ 
- 
5 V, 
VCC- 
- 
5V 
3.1 
3.4 
3.8 


10H ~ 0.4 mA 
VCC+ 
- 12 V, 
VCC- 
- -12 
V 
3.6 
4 
4.5 


VOL 
Low-level 
output 
voltage 
VI - 
2.3 V, 
10L - 
24 mA 
0.2 
0.3 
V 


VI ~ 25 V 
3.6 
6.7 
10 
mA 


IIH 
High-level 
input 
current 
VI ~ 3 V 
0.43 
0.67 
1 
mA 


VI ~ 
-25 
V 
-3.6 
-6.7 
-10 
mA 
IlL 
Low-level 
input current 
VI = 
-3 
V 
-0.43 
-0.67 
-1 
mA 


105 
Short-circuit 
output 
current 
VI = 0.6 V 
-2.8 
-3.7 
mA 


1All typical 
values are at TA = 25 ·C. 


NOTE 
2: The algebraic 
limit system, 
in which 
the more positive 
(less negative) 
limit is designated 
8S maximum, 
is used in this data sheet 
for logic voltage 
levels only, 
e.g., 
if - 8.8 
V is the 
maximum, 
the typical 
value 
is a more 
negative 
value. 
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." 
INSTRUMENTS 


SN75155 
LINE 
DRIVER 
AND 
RECEIVER 


switching 
characteristics 
over recommended 
operating 
free-air 
temperature 
range. V CC + - 
5 V. 


vcc - - - 5 V. CL - 
50 pF (unless otherwise 
noted) 


driver section (see Figure 21 


PARAMETER 
TEST CONDITIONS 
MIN 
Typf 
MAX 
UNIT 


tpLH 
Propagation 
delay time. 
low-to· high-level 
output 
250 
480 


RL = 3 kll 


80 
150 
ns 


tpHL 
Propagation 
delay time high-to-Iow-Ievel 
output 


RL - 
3 kll 
67 
180 
ns 
t, 
Output 
rise time 


RL = 3 kll to 7 kll, 
CL = 2500 
pF 
2.4 
3 
~s 


RL - 
3 kll 
48 
160 
ns 
tf 
Output 
fall time 


RL = 3 kll to 7 kll, 
CL = 2500 
pF 
1.9 
3 
~s 


PARAMETER 
TEST CONDITIONS 
MIN 
Typf 
MAX 
UNIT 


tpLH 
Propagation 
delay time, low-to-high-Ievel 
output 
175 
245 


Propagation 
delay time, 
high-to-Iow-Ievel 
output 
RL ~ 400 
Il 


37 
100 
ns 
tpHL 


t, 
Output 
rise time 
RL = 400 
Il 
255 
360 
ns 


tf 
Output 
fall time 
RL = 400 
Il 
23 
50 
ns 


RESPONSE 
j+IOL 


CONTROL 
VOH 
/I 
VOL 
1 


lRC 


\ 


OPEN 1 i 


RC 
1 


UNLESS 


OTHERWISE TCC 


SPECIFIED 
t- 
vc 
J,. +VC 


':" 
':" 
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RECEIVER 


INPUT 
'/'.5 V 
-...Il . (See Note BI 


tpHL-+l 
t4- 
I 


90% 
I 


~~5~ 
---3V 


I 
OV 


--.I 
CL - 
50 pF 
ISee Note AI 


NOTES: 
A. CL includes 
probe and jig capacitance. 
B. The input waveform 
is supplied by a generator 
with the following 
characteristics: 
Zout 
"'" 50 O. tw = 1 Jl-s, tr :S 10 n5, tf :s 10 ns. 


\~-----:: 


I 
I•• 


INPUT-i2V 
I 
(See Note BI 
I 
tPHL-+f 


NOTES: 
A. CL includes 
probe and jig capacitance. 
S. The input waveform 
is Sllpplied 
by a generator 
with the following 
characteristics: 
Zout 
== 50 n, tw 
= 1 ps, tr S 10 n5, tf :s 10 ns. 
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10 


8 


6 
> 
I 
4 
CD 
'"J!! 
2 


"0> 
0 
'5So 


-2 
::l0 
I 
-4 
0 
> 
-6 


-8 


« 
If 
10 
~ 
" 
CD 
8 
5 
'5So 
::lo 
0 


':;~ 
U 
-5 
t: 
o~ 
rJl 
in -10 
9 


TYPICAL 
CHARACTERISTICS 
(DRIVER) 


VCC± 
- 
±12 
V 
TA - 
25°C 
Rl - 
3 kll- 


-yC±I-\±9i 


VCC± 
- 
±5 V 


1.2 
1.4 
1.6 
1.8 
VI-Input 
Voltage-V 


FIGURE 
4 


IOSl 


I 


VCC+ 
- 
12 V 
VI - 
H ~ ~ 


VCC- 
- 
-12 
V 


Va 
- 
0 


laSH 


VI - 
l 


'5 
S- 
-4 
::loI 
-8 
9 
-12 


- 12 
- 4 
0 
4 
8 
12 
16 
20 


Va-Output 
Voltage-V 


FIGURE 
5 


10 
20 
30 
40 
50 
60 
70 
TA - Free-Air Temperature 
- °C 


1=FAll 
VCC+ 
- 
12 V 
, 
VCC - 
12 V 


~RIS~ 
TA - 
25°C 


]. 
100 
>I! 
40 


'"a:~ 
CD 
U5 
10 


100 
1000 
Cl-load 
Capacitance-pF 
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TYPICAL 
CHARACTERISTICS 
(RECEIVER) 


RC - 
3.9 
kfl 
I 
I 
RC • 
20 kfl 


Vc - 
5 V 
RC - 
OPEN- - 
Vc - 
-5 
V 


VCC+ 
-12V 


VCC-. 
-12V 


TA 
- 
25°C 


VT+ 
VT+ 
VT+ 


VT- 
VT- 
VT- 


> 
4 
I., 
Cl~ 
(; 3 
>:; 
Co 
:; 2 
o 
Io> 


RC = 10 kfl 


RCI• O~EN 
RC· 
20 kfll 
V 
= 12 V 
- 
-VC·-12V 


VCC+·12V 
VCC- 
• 
-12 
V 


TA 
- 
25°C 


VT+ 
VT+ 
VT+ 


VT- 
VT- 
VT- 


> 
4 


I., 
Cl~ 
.:g 
3 
~ 
::l 
Co 
:; 2 
o 
Io> 


-1 
0 
1 
VI-Input 
Voltage-V 
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TYPICAL 
CHARACTERISTICS 
(RECEIVER) 


Vcc+ 
- 
12 V 
Vcc- 
= 
-12 
V 


I-- -r-- 
VT+ 
t--r-- I-- I-- 


VT- 


3 


2.5 
>I 
Q) 
'" 
2 
~ 
"0> 
"C 1.5 
"0.r. 


Ul! 
.r. 
I-~ 
::l0. 
-= 
0.5 


10 
20 
30 
40 
50 
60 
70 


TA-Free-Air Temperature- °C 


10 


8 


6 


<l: 
4 
E 
I~ 
2 
c:!:; 
0 
U~ -2 
::l0. 
-=I -4 
.= 
-6 


-8 


TA - 
25°C 
VCC+ - 
12V 
VCC- 
= 
-12 
V 
V 
)./ 


1./ V 
V 


./ 
V 


"" 


-10 
-25 -20 -15 -10 
-5 
0 
5 
10 
15 
20 
25 


VI-Input 
Voltage-V 


Vcc+ 
= 12V 
VCC- 
= 
-12V 


TA = ~5°C 
"'" 
-, 
Cc - 
1000 pF 
\ 
\ 
1\ 
Cc = 500 pF 
\ 
\ 
\. 


\ 
\ 
Cc = 300 pF 


i*' 
Cc = 100 pF 
Iv 
Cc = 10 pF 


....-' 
'\/ 
"" 
1"- 
.•.... 
I'... 


8 


~ 7 


Q) 
56 
"0 


~ 
5 
"0 
fh 4 
! 
.r. 
I- 3 
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LINE DRIVER 
WITH 
3-STATE 
OUTPUTS 
02325. 
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• 
Meets 
EIA Standard 
RS-422-A 


• 
Single 
5-V Supply 


• 
Balanced 
Line Operation 


• 
TTL-Compatible 


• 
High-Impedance 
Output 
State 
for 
Party-Line 
Applications 


• 
High-Current 
Active-Pull-Up 
Outputs 


• 
Short-Circuit 
Protection 


NC 
12 


1Y 
1A 
18 


1EN 
GND 


D. J. OR N PACKAGE 


(TOP 
VIEW) 


1 U14 


2 
13 


3 
12 


4 
11 


5 
10 
6 
9 
7 
8 


VCC 
22 


2Y 
28 


2A 


2EN 


NC 


• 
Dual Channels 


• 
Clamp 
Diodes 
at Inputs 


description 


The SN75159 
dual differential 
line driver 
with 
three-state 
outputs 
is designed 
to provide 
all the features 


of the SN75158 
line driver with 
the added feature 
of driver output 
controls. 
There is an individual 
control 


for each driver. 
When the output 
control 
is low, the associated 
outputs 
are in a high-impedance 
state and 
the outputs 
can neither 
drive nor load the bus. This permits 
many 
devices 
to be connected 
together 
on 
the same transmission 
line for party-line 
applications. 


The SN75159 
is characterized 
for operation 
from ooe to 70oe. 


(121 
2Y 


(13) 


.2Z 


PRODUCTION 
DATA documents 
contlin 
inform.tion 
current II of publication dlte. Products conform to 
specifications 
per the terms 
of Texas Instrumentl 
:~~:~~i~.t::1~1~ 
~~:~~~i:; 
:"O::~::::t:is~Snot 
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DUAL DIFFERENTIAL LINE DRIVER 
WITH 3·STATE OUTPUTS 


(3. 12) 


OUTPUT 
y 


(2.13) 


OUTPUT 


Z 
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SN75159 


DUAL DIFFERENTIAL LINE DRIVER 


WITH 3-STATE OUTPUTS 


absolute 
maximum 
ratings 
over operating 
free-air 
temperature 
range 
(unless otherwise 
noted) 


Supply 
voltage, 
vce 
(see Note 
1) . . . . . . . . . . . . . . . . . . . . . .. 
7 V 
Input 
voltage. 
. . . . . . . . . . . . . . . . . . . . . . . . 
. . . . . . . . . . . . . . . . . . . . . .. 
5.5 V 
Off-state 
voltage 
applied 
to open-collector 
outputs 
. .. 
12 V 
Continuous 
total 
dissipation 
at (or below) 
25°e 
free-air. temperature 
(see Note 
2): 
D package 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
950 
mW 
J package. 
. . . . . . . . . . . . . . . . . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
1025 
mW 
N package 
. . . • . . . . . . . 
. . . . .. 
1150 
mW 
Operating 
free-air 
temperature 
range. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
. ... 
ooe 
to 70°C 
Storage 
temperature 
range 
- 65 °e to 
1500e 
Lead temperature 
1,6 mm (1/16 
inch) from 
case for 60 seconds: 
J package 
300°C 
Lead temperature 
1,6 mm (1/16 
inch) from 
case for 
10 seconds: 
D or N package 
2600e 


NOTES: 
1. 
All voltage 
values except 
differential 
output 
voltage Vao are with respect to the network 
ground terminal. 
Vao 
is at the Y 
output with 
respect to the Z output. 
2. 
For operation 
above 
25°C 
free·air 
temperature, 
derate 
the 0 package 
to 608 
mW 
at 70°C 
at the rate of 7.6 
mW/oC, 
the 


J package to 656 mW at 70°C 
at the rate of 8.2 mW/oC, 
and the N package to 736 
mW at 70°C 
at the rate of 9.2 mW/oC. 
In the J package, 
SN75159 
chips 
are glass mounted. 


MIN 
NOM 
MAX 
UNIT 


Supply 
voltage, 
VCC 
4.75 
5 
5.25 
V 


High-level 
input 
voltage, 
VIH 
2 
V 


Low-level 
input voltage, 
VIL 
0.8 
V 


High-level 
output 
voltage, 
IOH 
-40 
mA 


Low-level 
output 
current, 
IOL 
40 
mA 


Operating 
free~air temperature, 
T A 
0 
70 
°c 
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PARAMETER 
TEST 
CONDITIONS 
MIN 
Typt 
MAX 
UNIT 


VIK 
Input 
clamp 
voltage 
Vee 
- 
4.75 
V. 
II - 
12 mA 
0.9 
1.5 
V 


VOH 
Hlgh~level output voltage 
Vee 
- 
4.75 
V. 
VIL 
-' 0.8 V, 
2.4 
3.0 
V 
VIH = 2 V, 
10H = 
-40 
mA 


VOL 
Low-level 
output 
voltage 


Vee 
- 
4.75 
V, 
VIL - 
0.8 V, 
0.25 
0.4 
V 
VIH = 2 V, 
10L ~ 40 mA 


VOK 
Output 
clamp 
voltage 
Vee 
= 5.25 
V, 
10 = 
-40 
mA 
-1.1 
-1.5 
V 


Va 
Output 
voltage 
Vee 
- 
4.75 
V to 5.25 
V, 
10 - 
0 
0 
6 
V 


IVOD11 
Differential 
output 
voltage 
Vee 
= 5.25 
V, 
10 = 0 
3.5 
2VOD2 
V 


IVOD21 
Differential 
output 
voltage 
Vee 
- 
4.75 
V 
2 
3.0 
V 


alVODI 


Change 
in magnitude 
of 
Vee 
= 4.75 
V 
±0.02 
±0.4 
V 
differential 
output 
voltage:t: 


Common-mode 
output 
voltage 
§ 
Vee 
= 5.25 
V 
RL = 
100O, 
See Figure 
1 
1.8 
3 


Voe 
V 
Vee 
- 
4.75 
V 
1.5 
3 


alVoel 


Change 
in magnitude 
of 
Vee 
= 4.75 
V 
±"O.01 
±0.4 
V 


common-mode 
output 
voltage:t: 
to 5.25 V 


Va = 6V 
0.1 
100 


10 
Output 
current 
with 
power 
off 
Vee 
= 0 
Va ~ -0.25 
V 
-0.1 
-100 
~A 


Va 
- 
-0.25Vt06V 
±100 


TA 
~ 
25°C, 
Va 
~ 0 to Vee 
±10 


Vee 
~ 5.25 
V, 
Va 
- 
0 
20 


10Z 
Off-state 
(high impedance- 


Output 
controls 
Va 
- 
0.4 V 
±20 
~A 


state) 
output 
current 
TA = 70°C 
at 0.8 V 
Va 
- 
2.4 V 
±20 


Va 
- 
Vee 
20 


II 
Input current at 
Vee 
= 5.25 
V, 
VI = 5.5 V 
1 
mA 
maximum 
input voltage 


IIH 
High-level 
input current 
Vee ~ 5.25 
V, 
VI ~ 2.4 V 
40 
~A 


IlL 
low-level 
input 
current 
Vee 
- 
5.25 V, 
VI - 
0.4 V 
1 
1.6 
mA 


10S 
Short-circuit 
output 
current 1 
Vee 
- 
5.25 V 
-40 
-90 
-150 
mA 


Ice 
Supply current (both drivers) 


vec 
- 
5.25 
V, 
Inputs 
grounded, 
No load, 
47 
65 
mA 
TA = 25°C 


t All typical 
values 
are at VCC 
= 
5 V and T A = 25°C 
except 
for VOC, 
for which 
VCC 
is as stated 
under test 
conditions. 


t.6IVool 
and .6IVocl 
are the changes 
in magnitudes 
of VOD 
and VOC, 
respectively, 
that occur when 
the input is changed 
from 
a high 
level to a low 
level. 


§ In EIA Standard 
RS-422-A, 
VOC. 
which is the average of the two output voltages with respect to ground, is called output offset voltage, 
Vas. 


, Only one output 
should 
be shorted 
at a time, 
and duration 
of the short-circuit 
should 
not exceed 
one second. 
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PARAMETER 
TEST 
CONDITIONS 
MIN 
Typt 
MAX 
UNIT 


tpLH 
Propagation 
delay time, 
Jow-to-high-Ievel 
output 
CL = 30 pF. 
RL = 
100 fl. 
See Figure 2. 
16 
25 
ns 


tPHL 
Propagation 
delay time, 
high-to-Iow-Ievel 
output 
Termination 
A 
11 
20 
ns 


tpLH 
Propagation 
delay time, 
low-to-high-Ievel 
output 
13 
20 
ns 


tpHL 
Propagation 
delay 
time, 
high-to-low-Ievel 
output 
CL = 
15 pF. 
See Figure 
2. 
Termination 
B 
9 
15 
ns 


tTLH 
Transition 
time, 
low-to-high-Ievel 
output 
CL = 30 pF. 
RL = 
100 fl. 
See Figure 
2, 
4 
20 
ns 


tTHL 
Transition 
time, 
high-to-low-Ievel 
output 
Termination 
A 
4 
20 
ns 


tpZH 
Output 
enable 
time 
to high level 
CL = 30 pF. 
RL = 
180 fl. 
See Figure 
3 
7 
20 
ns 


tPZL 
Output 
enable 
time to low 
level 
CL - 
30 pF. 
RL = 250 
fl. 
See Figure 4 
14 
40 
ns 


tpHZ 
Output 
disable 
time 
from 
high level 
CL = 30 pF. 
RL = 
180 
fl. 
See Figure 
3 
10 
30 
ns 


tPLZ 
Output 
disable 
time 
from 
low 
level 
CL - 
30 pF. 
RL - 
250 
fl. 
See Figure 4 
17 
35 
ns 


Overshoot 
factor 
RL = 100 fl. 
See Figure 2, 
Termination 
C 
10 
% 


DATA 
SHEET 
PARAMETER 
RS-422-A 


Vo 
Voa• Vob 


!VODll 
Vo 


!VOD2! 
Vt 


Li!Vool 
I !Vt! 
- 
!Vt! 
! 


VOC 
!Vos! 


LiIVocl 
I Vos 
- 
Vos I 


10S 
IisaI. IIsb! 


10 
IIx.l. 
IIxb! 


i 
V002 


I t,:. 


50fl Ivoc 
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PULSE 
GENERATOR 
(See Note AI 
I 


__ 
-.-3 


Y OUTPUT 


Z OUTPUT 


CL 
- 
30 pF 
(See 
Note BI 


Y----------L CL - 
15 pF 


~ 
(See Note BI 
Z CL _ 
15 pF l 


(See Note BI ~ 


Y-----~ 


Z 
f RL - 
100 
Q 


~25ns---+f 


--+j I ~";5 ns 
-+t I 1t-,,;5ns 
II 
90% 
90% -1-1- - - - - - 
3 V 


INPUT 
I 
1.5 V 
1.5 V 
I 


10% 
I 
I 
10% 
0 V 


Y 
. tPLH~ 
90% 
~O% "~I::!!- 
- 
- 
- 
VOH 


OUTPUT 
I 1.5 V 
I 
I 
I 
1.5 V 


10% 
I 
10% 


I 
I 
I 
I 
I 
j+-+tTLH 
I 
~lTHL 


It----*-tPHL 
,..~ 
tpLH 


90% 
I 
90% 


"O%~=~\ 


) 
O%t=~ 
,-- 


OVERSHOOT 
I 
1.5 V 
I 
10% 


~tTHL 
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PULSE 
GENERATOR 
ISee Note AI 


CL 
- 
T 


30 
pF 
ISe. 
= 
Not. 
BI 


I 
I 
I 
I 
CL 
- 
I 
I 
I30PF 
I 
ISee 
I 
- 
Note BI 
, 
kfl 
L 
-__ 
---l 


'"5 ns -.l 
i4-- 


1_1 
3V 


90% 
I 


1.5V 
1.5 V 
I 


~'OOns~ 
'0% 


i+----+I- tpZH 
I 


: 
! 
-*-VOH 


:/ 
I RT 
t,·5 vii 
0.5 V 


---- 
tpHZ ---l4-+l 
Voff 
~ 0 V 


NOTES: 
A. The pulse generator 
has the following 
characteristics: 
Zout 
= 50 fl, PAR 
oS: 500 kHz. 
B. CL includes 
probe and Jig capacitance. 
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PULSE 
GENERATOR 
(See Note A) 
CL 
- 
T 
30pF 
(See 
-= 
Note 
B) 


I 
I 
I 
T 


30pF 
I 
(see 
I 
-= 
Note B) I 
lL-----------J 
-= 
. 


-+l 
i+ $S no 
I_r-- ----3V 
I 
I 


I 
I I 
!4--100 
no--+! 
10% 


!+-tPZL -.j 
I 
I 
I 
I 
I 
I 
I 


I 
I 
: 
~tPLZ:LSV 
\.sv 
t_O~V_ 
. 
- l-VOL 
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4.0 


3.5 


> 
3.0 


I 
Q) 
'" 
2.5 
:! 
"0>~ 
2.0 
::l 
Co:; 
1.5 
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OUTPUT VOLTAGE 
vs 
DATA INPUT VOLTAGE 


No load 
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Vee 
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No load 


IrTA 
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OUTPUT VOLTAGE 
vs 
FREE-AIR TEMPERATURE 


Vee 
- 
5 V 
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mAl 
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3-STATE 
OUTPUTS 


>I., 
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0.1 
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« 
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I~ 
l: 
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., 
~ 
U 
>- 
0. 


Co 
40 
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Iu~ 
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Vcc 
- 
5 V 
RL - 
00 


CL - 
30 pF 
Inputs: 
3-volt square wave 
TA - 
25°C 


/ 
V 
- 


SUPPLY 
CURRENT 


(BOTH 
DRIVERS) 
vs 


FREE-AIR 
TEMPERATURE 


56 


54 


52 
« 
E 
50 
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l: 
48 
!!:;u 
46 
>- 
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44 
Co 
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40 


38 


VCC - 
5 V 
Inputs grounded 
No load--- --- 
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DUAL DIFFERENTIAL LINE DRIVER 
WITH 3·STATE OUTPUTS 


PROPAGATION 
DELAY TIMES 
FROM DATA INPUTS 
vs 
FREE-AIR TEMPERATURE 


~ 20 
I 


II) 
18 
5a..5 16 
tpLH 
- 


tpHL 


VCC - 
5 V 
CL - 
30 pF 
RL - 
100 lJ 


30 
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I 
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II) 
CD 
E 
i= 
20 
CD:is•• 
II) 
C 
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•• 
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w~ 
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Vcc 
- 
5 V 
See Figures 3 and 4 
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• 
8-Channel 
Bidirectional 
Transceiver 


• 
Power-Up/Power-Down 
Protection 
(Glitch-Free) 


• 
High-Speed, 
Low-Power 
Schottky 
Circuitry 


• 
Low-Power 
Dissipation 
... 
72 mW Max 
Per 
Channel 


• 
Fast Propagation 
Times 
... 
22 ns Max 


• 
High-Impedance 
P-N-P Inputs 


• 
Receiver 
Hysteresis 
... 
650 
mV Typ 


• 
Open-Collector 
Driver 
Output 
Option 


• 
No Loading 
of Bus When 
Device 
Is Powered 
Down 
(VCC 
- 
0) 


description 


The 
SN75160B 
B-channel 
general-purpose 
interface 
bus transceiver 
is a monolithic, 
high- 
speed, low-power 
Schottky 
device designed 
for 
two-way 
data 
communications 
over 
single- 
ended transmission 
lines. It is designed 
to meet 
the 
requirements 
of IEEE Standard 
488-1978. 


The transceiver 
features 
driver outputs 
that can 
be 
operated 
in 
either 
the 
passive-pull 
up 
or 
3-state 
mode. 
If Talk Enable (TEl is high, these 
ports have the characteristics 
of passive-pull 
up 
outputs 
when 
Pullup Enable (PEl is low, 
and of 
3-state 
outputs 
when 
PE is high. Taking TE low 
places these ports in the high-impedance 
state. 


The driver outputs 
are designed 
to handle loads 
up to 48 mA of sink current. 


Output 
glitches 
during 
power-up 
and 
power- 
down 
are eliminated 
by an internal 
circuit 
that 
disables 
both the bus and receiver 
outputs. 
The 
outputs 
do not load the 
bus when 
Vee 
= O. 


When 
combined 
with 
the 
SN75161 
B 
or 
SN75162B 
management 
bus transceivers, 
the 
pair provides 
the complete 
16-wire 
interface 
for 
the IEEE 488 
bus. 


The 
SN75160B 
is characterized 
for 
operation 
from 
ooe 
to 70oe. 


GPIB 
I/O 
PORTS 


INPUTS 
OUTPUT 
0 
TE 
PE 
B 
H 
H 
H 
H 
L 
H 
X 
L 
H 
X 
L 
zt 


X 
L 
X 
zt 


SN75160B 
OCTAL GENERAL·PURPOSE 
INTERFACE BUS TRANSCEIVER 


ow, J. OR N PACKAGE 


(TOP 
VIEW) 


TE 


B1 
B2 
B3 


B4 


B5 
B6 


B7 
B8 


GND 


Vcc 
D1 
D2 
D3 
D4 


D5 
D6 
D7 
D8 


PE 


1 U20 


2 
19 


3 
18 


4 
17 
5 
16 


6 
15 


7 
14 


8 
13 


9 
12 


10 
11 


INPUTS 
OUTPUT 


B 
TE 
PE 
0 
L 
L 
X 
L 
H 
L 
X 
H 


X 
H 
X 
Z 


t This is the high-impedance 
state of a normal 3-state 
output 


modified 
by the internal 
resistors 
to VCC and ground. 
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SN75160B 
OCTAL 
GENERAL·PURPOSE 
INTERFACE 
BUS TRANSCEIVER 


logic symbol t 


PE 
Ill) 


t This symbol 
is in accordance 
with 
ANSI/IEEE Std 91-1984 
and 
lEG Publication 
617-12. 
\J Designates 
3-state 
outputs. 
~ 
Designates 
passive-pullup 
outputs. 


Driver output 
Aeq '" 30 n NOM 


Receiver 
output 
ReQ:: 
110 n NOM 


Circuit 
inside dashed 
lines is on the driver 
outputs 
onlv. 
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OCTAL GENERAl·PURPOSE 
INTERFACE 
BUS TRANSCEIVER 


absolute maximum 
ratings over operating free-air temperature 
range (unless otherwise 
noted) 


Supply 
voltage, 
Vcc 
(see Note 
1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
7 V 
Input 
voltage 
5.5 V 
Low-level 
driver 
output 
current. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
100 mA 
Continuous 
total 
power 
dissipation 
(see Note 
2) . . . . . . . . . . . . . . . . .. 
See Dissipation 
Rating 
Table 
Operating 
free-air 
temperature 
range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
OoC to 70°C 
Storage 
temperature 
range 
- 65°C 
to 
150°C 
Lead temperature 
1,6 mm (1/16 
inch) from 
the case for 60 seconds: 
J package. 
. . . . . . . .. 
300°C 
Lead temperature 
1,6 mm (1/16 
inch) from 
the case for 
10 seconds: 
DW or N package. 
. .. 
260°C 


NOTES: 
1. 
All voltage 
values 
are with 
respect 
to network 
ground 
terminal. 


2. 
In the J package. 
SN75160B 
chips a,e alloy mounted. 


PACKAGE 


TA s 25°C 
DERATING 
FACTOR 
TA 
- 
70°C 


POWER 
RATING 
ABOVE 
TA 
- 
25°C 
POWER 
RATING 


OW 
1125 
mW 
g.O mW/oC 
720 
mW 
J 
"1375 
mW 
11.0 
mW/oC 
880 
mW 


N 
1150 
mW 
9.2 mW/oC 
736 mW 


MIN 
NOM 
MAX 
UNIT 


Supply voltage, 
VCC 
4.75 
5 
5.25 
V 


High-level 
input 
voltage, 
VIH 
I 
2 
V 


Low-level 
input voltage, 
VIL 
0.8 
V 


High-level 
output 
current, 
IOH 
Bus ports with 
pull-ups 
active 
-5.2 
mA 


Terminal 
ports 
-800 
~A 


Low-level 
output 
current. 
IOL 
Bus ports 
48 


Terminal 
ports 


mA 


16 


Operating 
free-air 
temperature, 
T A 
0 
70 
°c 
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GENERAL·PURPOSE 
INTERFACE 
BUS TRANSCEIVER 


electrical characteristics 
over recommended 
ranges of supply voltage and operating free-air temperature 


(unless otherwise 
noted) 


PARAMETER 
TEST 
CONDITIONS 
MIN 
Typt 
MAX 
UNIT 


VIK 
Input 
clamp 
voltage 
II = 
-18 
mA 
-0.8 
-1.5 
V 


VhyS 


Hysteresis 


Bus 
0.4 
0.65 
V 
IVT+ 
- 
VT-I 


High-level 
Terminal 
IOH - 
-800 
~A, 
TE at 0.8 V 
2.7 
3.5 
VOH 
V 
output 
voltage 
Bus 
10H = 
-5.2 
mA, 
PE and TE at 2 V 
2.5 
3.3 


Low-level 
Terminal 
10L = 
16 mA, 
TE at 0.8 V 
0.3 
0.5 
VOL 
V 
output 
voltage 
Bus 
10L = 48 mA, 
TE at 2 V 
0.35 
0.5 


II 
Input 
current 
at 


Terminal 
VI = 5.5 V 
0.2 
100 
~A 
maximum 
input voltage 


IIH 
High-level 
input current 
Terminal 
VI 
= 2.7 V 
0.1 
20 
~A 


IlL 
Low~level input current 
Terminal 
VI = 0.5 V 
-10 
-100 
~A 


Il(bus) 
= 0 
2.5 
3.0 
3.7 
VI/Olbus) 
Voltage 
at bus port 
Driver 
disabled 
II/bus} 
- 


V 
-12 
mA 
-1.5 


VII bus) 
= 
-1.5 
V to 0.4 V 
-1.3 


Vllbus) 
= 0.4 V to 2.5 V 
0 
-3.2 


+2.5 
VII bus) = 2.5 V to 3.7 V 
mA 
11/0lbus) 
Current 
into bus port 
Power 
on 
Driver 
disabled 
-3.2 


VII bus) = 3.7 V to 5 V 
0 
2.5 


VI/busl 
- 
5 V to 5.5 V 
0.7 
2.5 


Power 
off 
VCC 
=0, 
VII bus) 
= 0 to 2.5 V 
-40 
~A 


Short-circuit 
Terminal 
-15 
-35 
-75 
10S 
mA 
output current 
Bus 
-25 
-50 
-125 


I Receivers 
low and enabled 
70 
90 
ICC 
Supply 
current 
No load 
I Drivers low and enabled 
mA 
85 
110 


Ci/olbus) 
Bus-port 
capacitance 
VCC 
= 5 V to 0, 
Vila 
= 0 to 2 V, 
30 
pF 


f 
= 
1 MHz 


PARAMETER 
FROM 
TO 
TEST 
CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


tpLH 
Propagation 
delay 
time. 


14 
20 
low-to-high-Ievel 
output 
Terminal 
Bus 
CL = 30 pF, 


ns 


tpHL 
Propagation 
delay 
time. 
See Figure 
1 
14 
20 
high-to-Iow-Ievel 
output 


tpLH 
Propagation 
delay 
time, 


10 
20 
low-to-high-Ievel 
output 


Bus 
Terminal 
CL = 30 pF, 


ns 


tpHL 
Propagation 
delay 
time, 
See Figure 
2 
15 
22 
high-to-Iow-Ievel 
output 


tpZH 
Output 
enable 
time 
to high level 
25 
35 


tpHZ 
Output 
disable 
time 
from 
high level 


TE 
See Figure 3 
13 
22 
Bus 
ns 


tPZL 
Output 
enable 
time 
to low 
level 
22 
35 


tpLZ 
Output 
disable 
time 
from 
low 
level 
22 
32 


tpZH 
Output 
enable 
time to high level 
20 
30 


tpHZ 
Output 
disable 
time 
from 
high level 
12 
20 


TE 
Terminal 
See Figure 4 
ns 


tpZL 
Output 
enable 
time to low level 
23 
32 


tPLZ 
Output 
disable 
time 
from 
low level 
19 
30 


ten 
Output 
pull-up 
enable 
time 


PE 
Bus 
See Figure 
5 


15 
22 


tdis 
Output 
pull-up 
disable time 
13 
20 
ns 
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OINPUTL5V 
\'5~---3V 


-..Ii ' 
"..,----0 
V 
tPLH~ 
tpHL~ 


BOUTPUT jl-2-2-V-------\-:: 
- 
- 
-VOH 


" 
~ 
VOH 


BI=-f5V 


1- 


tpLH~ 


o OUTPUT f'5V 


\:---3V 


I . 
OV 
tpHL~ 


~~.:-VOH 
L- 


VOL 


=i 


5V 


tp2H~ 
t4- 


BOUTPUTI 
" 


$1 to3V 
I 


S2OPEN1 
2V 


'PZL 
I" 
•.II 


I 


NOTES: 
A. 
The input pulse is supplied by a generator 
having the following 
characteristics: 
PRR s 
1 MHz, 
50% 
duty cycle, 
tr S 6 ns, 


tf 
S ns, 20 
~ 50 0, 


B. 
CL includes probe and jig capacitance. 
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4.3V 


~5V 


3V 
! 


52 


tPZH~ 
r: 


240n 
DOUTPUTI 
I 
51 to3V 
I 
1.5 V 
I 
I 
S2 OPEN I 
I 
OV 


3kn 
tp2L --i 
l-" 


tpL2-..j 


o OUTPUT 
I 


S1 to GND 
1.0V 


S2CLOSED 


TEST CIRCUIT 
VOL TAGE WAVEFORMS 


'i5~--:: 


tdis~ 
t4- 


L~%--VOH 


NOTES: 
A. 
The input pulse is supplied by a generator 
having the following 
characteristics: 
PRR :s; 1 MHz. 50% duty cycle, tr 
.:S 6 ns, 
tf 
:5 ns, Zo = 50 O. 
B. 
CL includes 
probe and jig capacitance. 
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BUS HIGH-LEVEL 
OUTPUT VOLTAGE 
vs 
BUS HIGH-LEVEL 
OUTPUT CURRENT 
4 


VCC = 5 V 
> 
TA = 25°C 
I8. 
l3 
3 
"0>•..:le-:l0 
2 
0;>.. 
...• 
.i:. 
'"XI 
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0 
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IOH-High-Level 
Output 
Current-mA 


FIGURE 9 


BUS OUTPUT VOLTAGE 
vs 
TERMINAL 
INPUT VOLTAGE 
4 
VCC= 
5V 
No load 
TA=25°C 
> 
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I.. 
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"0>•.. 
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0.9 
1.0 
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BUS LOW-LEVEL 
OUTPUT VOLTAGE 
vs 
BUS LOW-LEVEL 
OUTPUT CURRENT 
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THE UNSHADED 
AREA CONFORMS TO 
PARAGRAPH 
3.5.3 OF 
IEEE STANDARD 
488 -1978 
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OCTAL GENERAL·PURPOSE INTERFACE BUS TRANSCEIVERS 


• 
8-Channel 
Bidirectional 
Transceiver 


• 
Power-Up/Power-Down 
Protection 


(Glitch-Free) 


• 
Designed 
to Implement 
Control 
Bus 
Interface 


• 
SN75161B 
Designed 
for Single 
Controller 


• 
SN75162B 
Designed 
for Multi-Controllers 


• 
High-Speed, 
Low-Power 
Schottky 
Circuitry 


• 
Low-Power 
Dissipation 
... 
72 mW Max 
Per 
Channel 


• 
Fast Propagation 
Times 
. . . 22 ns Max 


• 
High-Impedance 
P-N-P Inputs 


• 
Receiver 
Hysteresis 
... 
650 
mV Typ 


• 
Bus-Terminating 
Resistors 
Provided 
on 


Driver 
Outputs 


• 
No Loading 
of Bus When 
Device 
Is Powered 


Down 
(VCC 
- 
0) 


description 


The 
SN75161B 
and SN75162B 
eight-channel 
general-purpose 
interface 
bus transceivers 
are 
monolithic. 
high-speed, 
low-power 
Schottky 
devices 
designed 
to meet 
the 
requirements 
of 
IEEE Standard 
488-1978. 
Each transceiver 
is 


designed 
to provide 
the 
bus-management 
and 
data-transfer 
signals between 
operating 
units of 
a single- 
or multiple-controller 
instrumentation 
system. 
When 
combined 
with 
the 
SN75160B 


octal 
bus 
transceiver. 
the 
SN75161 
B 
or 
SN75162B 
provides 
the 
complete 
16-wire 
interface 
for the 
IEEE 488 
bus. 


The SN75161B 
and SN75162B 
each features 
eight driver-receiver 
pairs connected 
in a front- 
to-back 
configuration 
to form inputloutput 
(110) 
ports at both the bus and terminal 
sides. A power 


up/down 
disable circuit 
is included on all bus and 
receiver 
outputs. 
This 
provides 
glitch-free 
operation 
during 
VCC 
power-up 
and 
power- 
down. 
The direction 
of data through these driver- 
receiver 
pairs is determined 
by the DC, TE, and 


SC (on SN75162B) 
enable signals. The SC input 


on 
the 
SN75162B 
allows 
the 
REN 
and 
IFC 
transceivers 
to be controlled 
independently. 


SN75161B 
... 
OW. J. DR N PACKAGE 


(TOP 
VIEW) 


GPIB 


1/0 


PORTS 


I 


GPIB 
I/O 


PORTS 


GPIB 
I/O 


PORTS 


TE 


REN 
IFC 
NDAC 
4 


NRFD 
5 


DAV 
6 
EOI 
7 


ATN 
8 


SRG 
9 
GND 
10 


VCC 
REN 
IFC 


NDAC 


NRFD 
DAV 


EOI 
ATN 
SRG 
DC 


SN75162B 
... 
OW 
PACKAGE 


(TOP VIEW) 


SC 
TE 
REN 


IFC 
NDAC 
NRFD 
DAV 


EOI 


ATN 
SRG 


NC 


GND 


1 U24 


2 
23 


3 
22 


4 
21 
5 
20 


6 
19 
18 


17 
16 


10 
15 


11 
14 


12 
13 


VCC 
NC 
REN 
IFC 
NDAC 


NRFD 
DAV 
EOI 
ATN 
SRG 


NC 
DC 


SN75162B 
... 
N PACKAGE 


(TOP 
VIEW) 


SC 
TE 


REN 
IFC 


NDAC 
NRFD 
DAV 


EOI 
ATN 


SRG 
GND 


1 Un 


2 
21 
3 
20 


4 
19 


5 
18 


6 
17 


7 
16 
8 
15 


9 
14 


10 
13 


11 
12 


VCC 
NC 
REN 
IFC 
NDAC 
NRFD 
DAV 
EOI 
ATN 


SRG 
DC 


TERMINAL 
I/O PORTS 


TERMINAL 
I/O PORTS 


TERMINAL 
I/O PORTS 
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SN75161B. 
SN75162B 
OCTAL GENERAL·PURPOSE INTERFACE BUS TRANSCEIVERS 


description 
(continued) 


The driver outputs (GPI8 I/O ports) feature active bus-terminating resistor circuits designed to provide a 
high impedance to the bus when supply voltage VCC is O. The drivers are designed to handle loads up 
to 48 mA of sink current. Each receiver features p-n-p transistor inputs for high input impedance and 
hysteresis of 400 mV for increased noise immunity. All receivers have 3-state outputs to present a high 
impedance to the terminal when disabled. 


The SN75161 8 and SN751628 are characterized for operation from OoC to 70°C. 


NAME 
IDENTITY 
CLASS 


DC 
Direction 
Control 


TE 
Talk 
Enable 
Control 


SC 
System 
Control 
(SN75162B 
only) 


ATN 
Attention 


SRQ 
Service 
Request 


Bus 
REN 
Remote 
Enable 


IFC 
Interface 
Clear 


Management 


EOI 
End or Identify 


DAV 
Data 
Valid 
Data 
NDAC 
Not Data Accepted 
Transfer 
NRFD 
Not Ready for Data 


TEXAS 
• 
INSTRUMENTS 


SN75161B 
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DC(") 
EN1/G4 


TEll) 
EN2/G5 


:>1 


TV' 


.IT 


[> 
3V' 


.IT 


[> 
1 ~ 


.IT 


[> 
TV' 


1 
.IT 


[> 
TV' 


.IT 


[> 
2V' 


1 
.IT 


[> 
2" ~ 


1 
.IT 


[> 
2"~ 


.IT 


t This symbol 
is in accordance 
with 
IEEE Std 91-1984 
and IEC 


publication 
617-12. 


Qdesignates 
3~state output, 
fl designates 
passive· pull up outputs. 


(13) 
(8) 
ATN 
ATN 


(14) 
(7) 
EOI 
EOI 


SRQ (12) 
(9) 
SRQ 


(19) 
(2) 


REN 
REN 


IFC 
(18) 
(3) 
IFC 


(15) 
(6) 


DAV 
OAV 


(17) 
(4) 
NDAC 
NDAC 


(16) 
(5) 
NRFD 
NRFD 
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DC [13J (12) 


TE 
[2J (21 


SC 
[lJ 
(1) 


EN1/G4 
EN2/G5 


EN3 


;;>1 


[lSJ 


DAV 
(161 


[20J 


NDAC 
(IS) 


[19J 
(17) 
NRFD 


t This symbol 
is in accordance 
with 
IEEE Std 91- 1984 
and lEe 
publication 
617-12. 
Qdesignates 
3-state 
output, 
~designates 
passive-pullup 
outputs. 


r Denotes 
pin numbers 
for DW 
package. 
) Denotes 
pin numbers 
for N package. 


[17] 


EDI (15) 


[15J 
SRQ 
(131 


[22J 
REN 
(201 


[21J 
IFC 
(19) 


[9J 


(9) ATN 


[sJ 
(Sl 
EOI 


[10J 
(101 
SRQ 


(3J 


(31 
REN 


[7J 


(71 DAV 


[5J 


(51 NDAC 


[61 
(61 
NRFD 
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SN75161B 
RECEIVE/TRANSMIT 
FUNCTION TABLE 


CONTROLS 
BUS-MANAGEMENT 
CHANNELS 
DATA-TRANSFER 
CHANNELS 


DC 
TE 
ATNt 
ATNt 
SRO 
REN 
IFC 
EOI 
DAV 
NDAC 
NRFD 


(Controlled 
by DCI 
(Controlled 
by TEl 


H 
H 
H 
T 
R 
T 
R 
R 
f-- 
T 
R 
R 
H 
H 
L 
R 


L 
L 
H 
R 
T 
R 
T 
T 
f-- 
R 
T 
T 
L 
L 
L 
T 


H 
L 
X 
R 
T 
R 
R 
R 
R 
T 
T 


L 
H 
X 
T 
R 
T 
T 
T 
T 
R 
R 


SN75162B 
RECEIVE/TRANSMIT 
FUNCTION TABLE 


CONTROLS 
BUS-MANAGEMENT 
CHANNELS 
DATA-TRANSFER 
CHANNELS 


SC 
DC 
TE 
ATNt 
ATNt 
SRO 
REN 
IFC 
EOI 
DAV 
NDAC 
NRFD 


(Controlled 
by DCI 
(Controlled 
by SCI 
(Controlled 
by TEl 
I 


H 
H 
H • 


-2- 
R 
T 
T 
R 
R 


H 
H 
L 
R 


L 
L 
H 
R 
T 
R 
---=r- 
R 
T 
T 


L 
L 
L 


H 
L 
X 
R 
T 
R 
R 
T 
T 


L 
H 
X 
T 
R 
T 
T 
R 
R 


H 


ii:;::tJ:li~ili:illilill:iillll.rll;liiii:l:il;!III:lli:i:!l111 
Illil!litl:tll~I~1ll\liI11111111!~1i 


T 
T 


11111!!l::illli:1~11;!llllliil!II!llllillfl:ilil:I;1.liil:il::!1111!11;;11!iliii(lI 
~ 
R 
R 


H = high level, L = low 
level, A = receive, 
T = transmit, 
X = irrelevant 


Direction 
of data transmission 
is from the terminal 
side to the bus side, and the direction 
of data receiving 
is from the 
bus side to the terminal side. Data transfer 
is noninverting 
in both directions. 


t ATN is a normal transceiver 
channel that 
functions 
additionally 
as an internal 
direction 
control 
or talk enable for EOI whenever 
the DC 
and TE inputs 
are in the same state. 
When 
DC and TE are in opposite 
states, 
the ATN channel 
functions 
as an independent 
transceiver 
only. 
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I 
I 
I 
I 
I 
I 
I 
I 
L 
.J 


INPUT/OUTPUT 
PORT 


Circuit 
inside dashed 
lines is on the driver 
outputs 
only. 


I 
I 
I 
I 
I 
I 
I 
I 
I 


L 
...J 


INPUT/OUTPUT 


PORT 
Driver output 
Req ~ 30 n NOM 


Receiver 
output 
Req = 
110 n NOM 
Circuit 
inside dashed 
lines is on the driver 
outputs 
only. 


absolute 
maximum 
ratings 
over operating 
free-air 
temperature 
range (unless otherwise 
noted) 


Supply 
voltage, 
VCC (see Note 
1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
7 V 
Input 
voltage. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
5.5 V 
Low-level 
driver 
output 
current. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
100 mA 
Continuous 
total 
power 
dissipation 
(see Note 
2) . . . . . . . . . . . . . . . . .. 
See Dissipation 
Rating 
Table 
Operating 
free-air 
temperature 
range. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
ooC to 70°C 
Storage 
temperature 
range 
- 65°C 
to 
150°C 
Lead temperature 
1,6 mm (1/16) 
inch from 
the case for 60 seconds: 
J package 
300°C 
Lead temperature 
1,6 mm (1/16) 
inch from 
the case for 
10 seconds: 
DW or N package 
260°C 
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TA 
'" 
25°C 
DERATING FACTOR 
TA 
- 
70°C 


PACKAGE 
POWER RATING 
ABOVE TA 
- 
25°C 
POWER RATING 


DW 120 Pin) 
1125 
mW 
g.O mW/oC 
720 
mW 


OW 124 Pin) 
1350 
mW 
10.8 
mW/oC 
864 
mW 


J 
1375 
mW 
11.0 
mW/oC 
880 
mW' 


N 120 Pin) 
1150 
mW 
9.2 mW/oC 
736 mW 


N 122 Pin) 
1700 
mW 
13.6 mW/oC 
1088 
mW 


MIN 
NOM 
MAX 
UNIT 


Supply 
voltage, 
VCC 
4.75 
5 
5.25 
V 


High-level 
input voltage, 
VIH 
2 
V 


Low-level 
input 
voltage, 
VIL 
0.8 
V 


Bus ports with 
3-5tate 
outputs 
-5.2 
mA 
High-level 
output 
current, 
IOH 
Terminal 
ports 
-800 
~A 


Bus ports 
48 
Low-level 
output 
current, 
IOL 
mA 


Terminal 
ports 
16 


Operating 
free-air 
temperature, 
T A 
0 
70 
·C 


electrical 
characteristics 
over recommended 
ranges of supply voltage and operating 
free-air temperature 
(unless 
otherwise 
noted) 


PARAMETER 
TEST CONDITIONS 
MIN 
Typt 
MAX 
UNIT 


VIK 
Input 
clamp 
voltage 
11= 
-18 
mA 
-0.8 
-1.5 
V 


Vhvs 
Hysteresis 
(VT + 
- 
VT 
) 
Bus 
0.4 
0.65 
V 


VOHt 
High-level 
Terminal 
10H = 
-BOO 
~A 
2.7 
3.5 
V 
output voltage 
Bus 
10H = 
-5.2 
mA 
2.5 
3.3 


Low-level 
Terminal 
10L = 
16 mA 
0.3 
0.5 
VOL 
V 
output voltage 
Bus 
10L = 48 mA 
0.35 
0.5 


II 


Input 
current 
at 


Terminal 
VI = 5.5 V 
0.2 
100 
~A 
maximum 
input voltage 


High-level 
Terminal 


IIH 
VI = 2.7 V 
0.1 
20 
~A 
input current 
and 


Low-level 
control 


IlL 
VI 
= 0.5 V 
-10 
-100 
~A 
input current 
inputs 


VI/Olbus) 


Illbus' 
= 0 
2.5 
3.0 
3.7 
Voltage 
at bus port 
Driver 
disabled 
V 


Il(busl 
= 
-12 
mA 
-1.5 


VI/bus\ 
= 
-1.5 
V to 0.4 
V 
-1.3 


VI/bus\ 
= 0.4 
V to 2.5 V 
0 
-3.2 


II/Olbus) 
Current 
into bus port 
Power 
on 
Vllbus) 
= 2.5 V to 3.7 V 


+2.5 


Driver 
disabled 
mA 


-3.2 


VI/bus) 
= 3.7 V to 5 V 
0 
2.5 


VI/bus\ 
= 5 V to 5.5 V 
0.7 
2.5 


Power 
off 
VCC 
= 0, 
VI/busl 
= 0 to 2.5 V 
-40 
~A 


Short-circuit 
Terminal 
-15 
-35 
-75 
10S 
Bus 
mA 


output 
current 
-25 
-50 
-125 


ICC 
Supply 
current 
No load, 
TE, DC, and SC low 
110 
mA 


Ci/o(bus) 
Bus-port 
capacitance 
VCC = 5 V to 0, 
30 
pF 
VI/O 
= 0 to 2 V, f = 
1 MHz 


t All typical 
values are at VCC = 5 V, TA 
= 25 ·C. 


i VOH 
applies 
for 3-state 
outputs 
only. 


TEXAS • 
INSTRUMENTS 


TEST 
PARAMETER 
FROM 
TO 
MIN 
TYP 
MAX 
UNIT 


CONDITIONS 


Propagation 
delay time, 
IPLH 
low-to·high-Ievel 
output 
CL = 30 pF, 
14 
20 
ns 


Terminal 
Bus 
Propagation 
delay time, 
See Figure 
1 
14 
20 
IPHL 
high-to-Iow-Ievel 
output 


Bus 


IpLH 
Propagation 
delay time, 


Terminal 
(SRO, NDAC 
CL = 30 pF, 


29 
35 
ns 
low-to-high-Ievel 
output 
NRFD) 
See Figure 
1 


IpLH 
Propagation 
delay time, 


10 
20 
low-to-high-Ievel 
output 
Bus 
Terminal 
CL = 30 pF, 


ns 
Propagation 
delay time, 
See Figure 
2 


15 
22 
IPHL 
high-to-low-Ievel 
output 


IPZH 
Output 
enable time to high level 
BUS 
60 


TE, DC, 


IpHZ 
Output 
disable 
time 
from 
high level 
(ATTN, 
EOI, 


See Figure 
3 
45 


Output 
enable time to low level 


or 
REN,IFC, 
60 
ns 
IpZL 
SC 
IpLZ 
Output 
disable time from low level 
and DAVI 
55 


tPZH 
Output 
enable time to high level 
55 


Output 
disable 
time 
from 
high level 
TE, DC, 


50 
tpHZ 
or 
Terminal 
See Figure 4 
ns 


IPZL 
Output 
enable time to low level 
45 


Output 
disable time from low level 
SC 
55 
IpLZ 


FROM 
(BUS) 


OUTPUT 
UNDER 
TEST 


FROM (TERMINAL) 
OUTPUT 
UNDER 
TEST 


CL=30pF 
4BOfl 
l'(se. Not. A) 
'=' 


LOAD 
CIRCUIT 


CL: 
30 pF 
l' (See Not. 
Al 


LOAD 
CIRCUIT 


TERMINAL 
INPUT 
1.5 V 
I 
(S•• Not. 
B) 


tPLH-i4-+! 


I 


BUS 
2.2 V 
OUTPUT 


-----3V 


1.5V 


I 
OV 


tPHL-i4-+! 
-I---VOH 
J.5V 
I 
IS•• Not. 
B) 


tPLH--j4+! 


I 


FIGURE 1, TERMINAL-TO-BUS 
PROPAGATION 
DELAY TIMES 
FIGURE 2, 
BUS-TO-TERMINAL 


PROPAGATION 
DELAY TIMES 


NOTES: 
A. CL includes 
probe 
and jig capacitance. 
S. The input pulse is supplied by a generator 
having the following 
characteristics: 
PRR :s 1 MHz, 50% 
duty cycle, tr :S6 ns, 


If '" 6 ns, Zo = 50 O. 
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FROM (BUS) 
OUTPUT 
UNDER 
TEST 


FROM (TERMINALl 
OUTPUT 
UNDER TEST 


CL· 
15 pF 
480n 
J(S•• Noto Al 


CL = 15 pF 
J (S•• Not. 
A) 


----.r-------, 
,----3V 


CONTROL 
*1.5 
V 
~ 
1.5 V 
INPUT 
__ 
J I\..._ ~:: ~o~ 
~ 
_ J 1,- 
0V 


tpZH -.l 
14- 
tpHZ -.l 
t+- 


BUS 
I 
I 
~~~:~~ 
i 
I 2 V 


tpz L---+---l 


--- 
••••• 
1 
\1.0 V 


--, ,--------, 
r----- 
3V 


CONTROL 
\'15 
V 
~ 


INPUT 
j1\ 
. 
(S•• Not. 
B) 
Ii' 1.5 V 
__J I ,- 
J 1\..----- 
OV 


tpZH--.! 
r-- 
tpHZ-+j 
r-- 


TERMINAL 
I 
I 
-90% --- 
VOH 


OUTPUT 
I 
1.5 V 
I 


S10PEN 
I 
I 
1 
tPLZ--.j 
tPZL~ 


TERMINAL 
OUTPUT 
S1 CLOSED 


~ 
I 
I 
I 
0.7 V 
----- 
VOL 


VOLTAGE 
WAVEFORMS 


BUS 
OUTPUT 
S1 CLOSED 


I 
I 
OV 
tPLZ~ 


~"3.5V 


0.5V 


-- 
- 
VOL 


t+- 
I 
1.0V 


FIGURE 3. 
BUS ENABLE AND 


DISABLE TIMES 


FIGURE 4. 
TERMINAL 
ENABLE 


AND DISABLE TIMES 


NOTES: 
A. CL includes 
probe and jig capacitance. 


8. 
The input 
pulse is supplied 
by a generator 
having the following 
characteristics: 
PRR :s 1 MHz, 
50% 
duty 
cycle, tr .s 6 ns, 


tf 
S 6 ns, Zo = 50 
O. 
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TERMINAL 
LOW-LEVEL OUTPUT VOLTAGE 
vs 
LOW-LEVEL OUTPUT CUR RENT 
0.6 
VCC = 5 V 
> 
TA = 25°C 


I 
0.5 
•. 
'"~0> 
0.4 
~~ 
So~ 
0 
0.3 
a; 
>•. 
-I 
~ 
0 
-I 
I-I 
0 
0.1 
> 


0 
0 
10 
20 
30 
40 
50 
60 
IOL -Low-Level 
Output Current-mA 


FIGURE 6 


4.0 


> 
3.5 
I•.! 
3.0 
0>~ 
2.5 
~ 
So~ 
0 
2.0 
~•. 
1.5 
-I 
i::. 
'"i 
1.0 
I:J:0 
0.5 
> 


Jcc =15V 


....•..• 
TA = 25°C 
'\.. 
'\ 
'\ 
'\ 
"'\ 
"\ '\. 
o o 
-5 
-10 
-15 
-20 
-25 
-30 
-35 
-40 


IOH-High-Level 
Output Current-mA 


4.0 


3.5 


> 
3.0 
I"'" 
2.5 
~0> 
2.0 
~~ 
So~ 
1.5 
0I0> 
1.0 


0.5 


VCC=5 
V 
No load 
TA=25°C 


VT- 
VT+ 


oo 
0.2 
0.4 
0.6 0.8 
1.0 1.2 
1.4 1.6 
1.8 2.0 
VI-Input 
Voltage-V 


;' 
~J,s. 
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4 


>I.• 
<0:l 
~~ 
:l~ 
:l 
2 
0 


Qi>.• 
...• 
J::. 
<0J: 
I:I:0> 


0 
0 
-10 
-20 
-40 
- 30 
-50 
-60 


IOH-High-Level 
Output Current-mA 


0.6 


>I 
0.5 
.• 
<0:l 
"0> 
0.4 
~ 
:l~ 
:l0 
0.3 


Qi>.• 
...• 
3: 
0.2 
0...• 
I...• 
0.1 
0> 


VCC = 5 V 
// 
TA = 25°C 


/ 
/ 
V/ 


/"V 
V 


4 


> 
3 
I.• 
<0:l 
"0>~ 
2 
:l~ 
:l0I0> 


VCC = 5 V 
No load 
TA=25°C 


I 
I 
I 


o o 
10 
20 
30 
40 
50 
60 
70 
80 
90 100 


IOL - 
Low-Level Output Current-mA 


2 


« 
E 
0 
.!. 
l: 
-1 
1!~ 
-2 
u 
:; 
a:l 
-3 
I~ 
:l 
-4 
.Qg 
-5 


-6 


VCC - 5 V 
TA 
25°C 
-.- 
/ 
/ 


..... 
V 


I 


./ 


THE UNSHADED 


"AREA 
CONFORMS TO 


"PARAGRAPH 
3.5.3 OF 


I': IEEE STANDARD 
488-1978 
o 
0.9 
1.0 
1.1 
1.2 
1.3 
1.4 
1.5 
1.6 
1.7 


VI-Input 
Voltage-V 


-7 
-2 
-1 
0 
1 
2 
3 
4 
5 
6 


VI!O(bus)-Bus 
Voltage-V 


FIGURE 11 
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• 
Power-Up/Power-Down 
Protection 
(Glitch-Free) 


• 
High-Speed 
Low-Power 
Schottky 
Circuitry 


• 
Low 
Power 
Dissipation 
... 
66 mW Max Per 
Channel 


• 
High-Impedance 
P-N-P Inputs 


• 
Receiver 
Hysteresis 
... 
650 
mV Typ 


• 
Open-Collector 
Driver 
Output 
Option 


• 
No Loading 
of Bus When 
Device 
Is Powered 
Down 
(VCC a 0) 


description 


The SN7 51638 
octal general-purpose 
interface 
bus 
transceiver 
is 
a 
monolithic, 
high-speed. 
low-power 
Schottky 
device. 
It is designed 
for 
two-way 
data communications 
over single-ended 
transmission 
lines. 
The 
transceiver 
features 
driver outputs 
that can be operated 
in either the 
open-collector 
or 3-state 
modes. 
If Talk Enable 
(TEl 
is 
high, 
these 
outputs 
have 
the 
characteristics 
of open-collector 
outputs 
when 
Pullup 
Enable 
(PEl 
is 
low 
and 
of 
3-state 
outputs 
when 
PE is high. Taking 
TE low places 
the 
outputs 
in the 
high-impedance 
state. 
The 
driver 
outputs 
are designed 
to handle loads of 
up to 
48 
mA 
of 
sink 
current. 
Each 
receiver 
features 
p-n-p transistor 
inputs 
for 
high 
input 
impedance 
and 
400 
mV 
of 
hysteresis 
for 


increased 
noise immunity. 


Output 
glitches 
during 
power-up 
and 
power- 
down 
are eliminated 
by an internal 
circuit 
that 
disables both the bus and receiver outputs. 
The 
outputs 
do not load the bus when 
VCC 
= O. 


The SN751638 
is characterized 
for 
operation 
from 
OoC to 70°C. 
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ow. J. OR N PACKAGE 


(TOP VIEW) 


TE 
1 U20 
VCC 
B1 
2 
19 
D1 
B2 
3 
18 
D2 
B3 
4 
17 
D3 
BUS 
B4 
5 
16 
D4 
TERMINAL 


1/0 PORTS 
B5 
6 
15 
D5 
I/OPORTS 
B6 
7 
14 
D6 
87 
8 
13 
D7 
B8 
9 
12 
D8 
GND 
10 
11 
PE 


FUNCTION 
TABLES 


EACH 
DRIVER 
EACH 
RECEIVER 


INPUTS 
OUTPUT 
0 
TE 
PE 
B 


H 
H 
H 
H 
l 
H 
H 
L 


H 
X 
L 
Z 


L 
H 
L 
L 


X 
L 
X 
Z 


INPUTS 
OUTPUT 


B 
TE 
PE 
0 


L 
L 
X 
L 


H 
L 
X 
H 


X 
H 
X 
Z 


PRODUCTIONDATA documents 
contlin information 


curr.nt II of publication det•. Products conform to 
specific.tions 
per the terms 
of T811. Instruments 
::~::~~i~'i~:1~1~ 
~:~~~ti:r 
:1~O:::~:t::S~S 
not 
TEXAS 
• 
INSfRUMENTS 
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t This symbol 
is in accordance 
with 
ANSI/IEEE 
Std 91 - 1984 
and 


IEC Publication 
617-12. 


'V Designates 3-state outputs. 
Q Designates 
open-collector 
outputs. 


Driver 
output 
Req = 30 n NOM 


Receiver output 
Req 
>= 110 n NOM 
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absolute maximum 
ratings over operating free-air temperature 
range (unless otherwise 
noted) 


Supply 
voltage, 
Vcc 
(see Note 
1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
7 V 
Input 
voltage. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
5.5 V 
Low-level 
driver 
output 
current. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
100 
mA 
Continuous 
total 
power 
dissipation 
(see Note 
2) . . . . . . . . . . . . . . . . .. 
See Dissipation 
Rating 
Table 
Operating 
free-air 
temperature 
range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
ooC to 70°C 
Storage 
temperature 
range 
- 65°C 
to 
150°C 
Lead temperature 
1,6 mm (1/16) 
inch from 
the case for 60 seconds: 
J package 
300°C 


Lead temperature 
1,6 mm (1/16 
inch) from 
the case for 
10 seconds: 
DW or N package 
260°C 


TA 
- 
25°C 
DERATING 
FACTOR 
TA 
- 
70°C 
PACKAGE 
POWER 
RATING 
ABOVE 
TA 
- 
25°C 
POWER 
RATING 


OW 
1125 
mW 
9.0 mW/oC 
720 mW 


J 
1375 
mW 
11.0 
mW/oC 
880 
mW 


N 
1150 
mW 
9.2 mW/oC 
736 mW 


MIN 
NOM 
MAX 
UNIT 


Supply 
voltage, 
VCC 
4.75 
5 
5.25 
V 


High-level 
input 
voltage, 
VIH 
2 
V 


Low-level 
input voltage, 
VIL 
0.8 
V 


Bus ports with 
pullups 
active 
-10 
mA 
High-level 
output 
current, 
IOH 


Terminal 
ports 
-800 
~A 


Bus ports 
48 
Low-level 
output 
current, 
IOL 
mA 


Terminal 
ports 
16 


Operating 
free-air 
temperature 
range. 
T A 
0 
70 
°c 
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electrical 
characteristics 
over recommended 
ranges of supply voltage and operating 
free-air temperature 
(unless 
otherwise 
noted) 


PARAMETER 
TEST 
CONDITIONS 
MIN 
Typt 
MAX 
UNIT 


VIK 
Input 
clamp 
voltage 
II = 
-18 
mA 
-0.8 
-1.5 
V 


Vhys 
Hysteresis 
(VT + 
- 
VT -I' 
Bus 
0.4 
0.65 
V 


High 
level 
Terminal 
10H 
- 
BOO pA, 
TE at 0.8 
V 
2.7 
3.5 
VOH 
V 
output 
voltage 
Bus 
10H = 
-10 
mA, 
PE and TE at 2 V 
2.5 
3.3 


Low-level 
Terminal 
10L = 
16 mA, 
TE at O.B V 
0.3 
0.5 
VOL 
V 
output voltage 
Bus 
10L = 4B mA, 
PE and TE at 2 V 
0.4 
0.5 


10H 
High-level 
output 
current 


Bus 
Vo 
= 5.5 
V, 
PE at O.B V, 
100 
~A 
(open-collector 
mode) 
D and TE at 2 V 
Off-state output current 
PE at 2 V. 
I Vo 
- 
2.7 
V 
20 
10Z 
Bus 
~A 
(3·state 
model 
TE at O.B V 
Vo 
= 0.4 
V 
-20 


II 
Input current 
at 
Terminal 
VI = 5.5 
V 
0.2 
100 
~A 
maximum 
input 
voltage 


IIH 
High·level 


Terminal 
VI = 2.7 
V 
0.1 
20 
~A 
input 
current 
low-level 
IlL 
Terminal 
VI 
~ 
0.5 
V 
-10 
-100 
pA 
input current 


Short-circuit 
Terminal 
15 
-35 
-75 
105 
mA 
output 
current 
Bus 
-25 
-50 
-125 


Receivers 
low 
and enabled 
80 
ICC 
Supply current 
No load 
mA 


Drivers 
low 
and enabled 
100 


Ci/o(bus) 
Bus-port 
capacitance 
VCC = 5 V or 0, 
VI/O 
= 0 to 2 V, 
30 
pF 
f = 
1 MHz 


tAli 
typical 
values 
are at VCC 
= 5, TA 
~ 
25°C. 


t:Hysteresis 
is the difference 
between 
the positive-going 
input threshold 
voltage, 
VT +, and the negative-going 
input threshold 
voltage, 
VT _. 


PARAMETER 
FROM 
TO 
TEST 
CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


tpLH 
Propagation 
delay 
time, 
14 
20 
low-to-high-Ievel 
output 
CL 
~ 
30 
pF, 


Terminal 
Bus 
ns 


tpHL 
Propagation 
delay time, 
See Figure 1 
14 
20 
high-to-Iow-Ievel 
output 


tpLH 
Propagation 
delay time, 
10 
20 
low-to-high-Ievel 
output 


Bus 
Terminal 
CL 
~ 
30 
pF, 
ns 


tpHL 
Propagation 
delay time, 
See Figure 2 
15 
22 
high-to· low-level 
output 


tpZH 
Output 
enable time to high level 
25 
35 


tpHZ 
Output 
disable time from high level 
13 
22 
TE 
Bus 
See Figure 3 
ns 
tpZL 
Output 
enable time to low level 
22 
35 


tpLZ 
Output 
disable time from low level 
22 
32 


tpZH 
Output 
enable time to high level 
20 
30 


tpHZ 
Output 
disable time from high level 
12 
20 
TE 
Terminal 
See Figure 4 
ns 


tpZL 
Output 
enable time to low level 
23 
32 


tPLZ 
Output 
disable time from 
low level 
19 
30 


ten 
Output 
pull-up enable time 
15 
22 


Output 
pull·up 
disable 
time 


PE 
Terminal 
See Figure 5 
ns 
tdis 
13 
20 
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o=JSV 
Xs~---:: 


tPLH~ 
tPHL~ 


BOUTPUT jl-2-Z-V-------\-:: - - 
-V 
OH 


. 
~ 
VOH 


BI=J.SV 


I 


tpLH~ 


oOUTPUT /.s 
V 


\:---3V 


I . 
OV 


tpHL~ 


~~.:-VOH\:.- 


VOL 


=Is V 


tpZH--.j 
14- 


B OUTPUT 1 
: 
51 to 3 V 
I 


5Z OPEN I 


tpZL 
,.. 
..I 


I 
I 


NOTES: 
A. 
The input pulse is supplied 
by a generator 
having 
the fol!owing 
characteristics: 
PAR 
:s 1 MHz, 
50% 
duty 
cycle, 
tr :S 6 ns, 


tf S ns, Zo = 50 II. 


B. 
CL includes 
probe 
and jig capacitance. 
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~ 
••.5_V 
oJ_ 


lPZH~ 
r: 


o OUTPUT I 
I 


51 to 3 V I 


52 OPEN I 


'pZL-.j 
~ 


DOUTPUT 
I 


51 to GND 


1 
I 


1 


lPLZ~ 


t5~--:: 


tdis~ 
,.. 
Loo.•.- - 
VOH 


NOTES: 
A. 
The input 
pulse is supplied 
by a generator 
having the following 
characteristics: 
PRR :5 1 MHz, 50% duty 
cycle, tr ::s:6 ns. 
tf 
S ns, Zo = 50 O. 


B. 
CL includes 
probe and jig capacitance. 
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4.0 


> 
3.5 
I•. 
'":i 
3.0 


"0>~ 
2.5 
::J50 


::J0 
2.0 
a; 
>•. 
...I 
1.5 
.i:. 
'"i 
1.0 
I:I:0> 
0.5 


I 
I 
VCC = 5 V 
....•.•.•• 
TA=25°C- 
, 
'\ 
'\ '\ 
"'\ 
'f\. 


>I 
0.5 
8>:i 
"0> 
0.4 
~ 
::J50 


::Jo 
0.3 
a; 
>•. 
...I 
~ 
0.2 


...I 
I...Io 
0.1 
> 


o 
o 
-5 
-10 
-15 
-20 
-25 
-30 
-35 
-40 


IOH-High·Level 
Output 
Current-mA 


4.0 


3.5 


> 
3.0 


I•. 
'" 
2.5 
:i 
"0> 
2.0 
~ 
::J50 


::J 
1.5 
0 
I0> 
1.0 


0.5 


VCC = 5 V 
No load 
TA=25°C 


VT- 
VT+ 


o 
o 
0.2 
0.4 
0.6 
0.8 
1.0 
1.2 
1.4 
1.6 
1.8 
2.0 


VI-Input 
Voltage-V 
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BUS HIGH-LEVEL 
OUTPUT VOLTAGE 


vs 


BUS HIGH-LEVEL 
OUTPUT CURRENT 


>I~ 
:l 
3 
(;> 


Vcc 
= 5 V 
TA = 25°C 


0.6 


>I 
0.5 
•..":l 
(;> 
0.4 
•.. 
"So 
"0 
0.3 
Q;>•. 
...I 
~ 
0.2 
0...I 
I...I 
0 
0.1 
> 


Vcc 
= 5 V 
V 
TA = 25°C 
/' 


/" V 
7 
V 


/' V 
/ 


BUS OUTPUT VOLTAGE 
vs 


TERMINAL 
INPUT VOLTAGE 


I 


VCC = 5 V 
No load 
TA=25°C 


o 
0.9 
1.0 
1.1 
1.2 
1.3 
1.4 
1.5 
1.6 
1.7 


VI-Input 
Voltage-V 


•.. 
"So 
"o 
2 


Q;>•. 
...I~ 
.!!'J:IJ:o> 


o 
o 
-10 
-20 
-30 
-40 
-50 
-60 


IOH-High-Level 
Output 
Current-mA 


> 
3 


I•..":l;g 
:; 
2 
So 
9o> 
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• 
Power-Up/Power-Down 
Protection 


(Glitch-Free) 


• 
ATN + EOI (OR Function) 
Output 
to Simplify 


Board layout 


• 
Designed 
to Implement 
Control 
Bus 


Interface 
for Multi-Controllers 


• 
low-Power 
Dissipation 
... 
72 mW Max Per 


Channel 


• 
Fast Propagation 
Times 
... 
22 ns Max 


• 
High-Impedance 
P-N-P Inputs 


• 
Receiver 
Hysteresis 
... 
650 
mV Typ 


• 
Bus- Terminating 
Resistors 
Provided 
on 


Driver 
Outputs 


• 
No loading 
of Bus When 
Device 
is Powered 


Down 
(VCC 
- 
0) 


description 


The SN75164B 
eight-channel 
general-purpose 
interface 
bus transceiver 
is a monolithic, 
high- 
speed, low-power 
Schottky 
device 
designed 
to 
meet 
the 
requirements 
of 
IEEE 
Standard 
488-1978. 
Each 
transceiver 
is 
designed 
to 
provide 
the bus-management 
and data-transfer 
signals 
between 
operating 
units 
of a multiple- 


controller 
instrumentation 
system. 
When 
combined 
with 
the 
SN75160B 
octal 
bus 
transceiver, 
the 
SN75164B 
provides 
the 
complete 
16-wire 
interface 
for the IEEE488 bus. 


The 
SN75164B 
features 
eight 
driver-receiver 
pairs connected 
in a front-to-back 
configuration 


to form 
input/output 
(I/O) ports at both the bus 
and terminal 
sides. All outputs 
are disabled 
(at 
a high-impedance 
statel 
during 
VCC power-up 
and 
power-down 
transitions 
for 
glitch-free 
operation. 
The direction 
of data 
flow 
through 


these driver-receiver 
pairs is determined 
by the 
DC, TE, and SC enable signals. 
The SN75164B 


is identical 
to the SN75162B 
with 
the addition 


of an OR gate to help simplify 
board layouts 
in 
several 
popular 
applications. 
The ATN and EOI 


signals are ORed to pin 21, which 
is a standard 
totem-pole 
output. 


02908. 
OCT08ER 
1985 


ow SMALL 
OUTLINE 
PACKAGE 


(TOP VIEW) 


SC 
1 
V24 
VCC 


TE 
2 
23 
ATN+EOI 


REN 
3 
22 
REN 


IFC 
4 
21 
IFC 


NDAC 
5 
20 
NDAC 


GPIB 


NRFD 
6 
~ NRFD 
TERMINAL 
19 


I/O 
DAV 
7 
QAV 
I/O 
PORTS 
18 
PORTS 
EOI 
~ 
EOI 
17 


ATN 
~ 
16 
ATN 


SRQ 
10 
15 
SRQ 


NC 
11 
14 
NC 


GND 
12 
13 
DC 


N OUAL-IN-LINE 
PACKAGE 


(TOP VIEW) 


SC 
1 
22 
VCC 


TE 
2 
21 
ATN+EOI 


REN 
3 
20 
REN 


IFC 
4 
19 
IFC 


GPIB 


NDAC 
5 
18 
NDAC 


NRFD 
6 
17 
NRFD 
TERMINAL 


I/O 


PORTS 
DAV 
7 
16 
DAV 
I/O 
PORTS 


EOI 
8 
15 
EOI 


ATN 
9 
14 
ATN 


SRQ 
10 
13 
SRQ 


GND 
11 
12 
DC 


NC-No 
internal connection. 


CHANNEL 
IDENTIFICATION 
TABLE 


NAME 
IDENTITY 
CLASS 


DC 
Direction 
Control 


TE 
Talk 
Enable 
Control 


SC 
System 
Control 


ATN 
Attention 
SRG 
Service 
Request 
Bus 


REN 
Remote 
Enable 
Management 


IFC 
Interface 
Clear 
EOI 
End or Identify 


ATN+EOI 
ATN 
logical 
OR EOI 
Logic 


DAV 
Data 
Valid 
Data 


NDAC 
Not Data 
Accepted 
Transfer 
NRFD 
Not Ready for Data 


PRODUCTION DATA documentl 
contlin inform.lion 
current II of public.tion date. Products conform to 
specific'tionl 
per the terms 
of Tens 
Instruments 
::~::~~i~·t~:1~1~ 
~~::i~~ti:r 
~~o::;:~:t:r~~1 
not 
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The driver 
outputs 
(GPIB I/O ports) 
feature 
active 
bus-terminating 
resistor 
circuits 
designed 
to provide 
a 
high impedance 
to the bus when 
supply 
voltage 
VCC is O. The drivers 
are designed 
to handle 
loads 
up 
to 48 milliamperes 
of sink current. 
Each receiver 
features 
p-n-p transistor 
inputs 
for high input 
impedance 
and a guaranteed 
hysteresis 
of 400 millivolts 
for increased 
noise immunity. 
All receivers 
have 3-state 
outputs 
to present 
a high 
impedance 
to the terminal 
when 
disabled. 


The SN75164B 
is manufactured 
in a 22-pin 
dual-in-line 
and 24-pin 
Small Outline 
package. 
The SN75164B 
is characterized 
for 
operation 
from 
OoC to 
70°C. 


DC [13)(12) 


TE [2)(2) 


SC [1](1) 


EN1/G4 


EN2/G5 


EN3 


;;'1 


tThis 
symbol 
is in accordance 
with 
ANSI/IEEE 
Std 91-1984 
and 
IEC Publication 
617-12. 


[17J 


E01115) 


[9) 
(91 ATN 


[23) 


(21) ATN+EOI 


[8) 


(81 EOI 


[10J 
(10) SRQ 


[3J 


(3) REN 


[4) 
(411FC 


[7J 
(7) DAV 


[5J 


(51 NDAC 


[6J 


(61 NRFD 


[15) 
SRQ(13) 


[22) 
REN (20) 


[21J 


IFC (191 


[18J 
DAV(16) 


[19J 


NRFD (17) 
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CONTROLS 
DC 
TE 


DATA-TRANSFER 
CHANNELS 


DAV 
NDAC 
NRFD 
(Controlled by TEl 


H = high level, L = low level, R ::::receive, 
T = transmit, 
X = irrelevant 
Direction 
of data transmission 
is from the terminal 
side to the bus side. and the direction 
of data receiving 
is from the 


bus side to the terminal 
side. Data transfer 
is naninverting 
in both directions. 


t ATN is a normal transceiver 
channel that functions 
additionally 
as an internal 
direction 
control 
or talk enable for EO! whenever 
the DC 
and TE inputs are in the same state. When DC and TE are in opposite 
states, 
the ATN channel functions 
as an independent 
transceiver 
only. 


INPUTS 
OUTPUT 


ATN 
EOI 
ATN+EOI 


H 
X 
H 


X 
H 
H 


L 
L 
L 


TEXAS 
• 
INSTRUMENTS 


SN75164B 
OCTAL GENERAL·PURPOSE INTERFACE BUS TRANSCEIVER 


L.. 
_ 


INPUT/OUTPUT 
PORT 


Circuit 
inside dashed 
lines is on GPIB 
110 ports 
only. 


L... 
_ 


INPUT/OUTPUT 
PORT 


Driver 
output 
Req = 30 0 NOM 
Receiver 
output 
Req = 110 0 NOM 


Circuit 
inside dashed 
lines is on GPIB 110 ports only. 


r----, 


I 
I 


absolute maximum 
ratings over operating free-air temperature 
range (unless otherwise 
noted) 


Supply 
voltage, 
VCC (see Note 
1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
7 V 
Input 
voltage 
5.5 
V 
Low-level 
driver 
output 
current. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
.. 
. . . . . . . .. 
100 
mA 
Continuous 
total 
dissipation 
at (or below) 
25°C 
free-air 
temperature 
(see Note 2): 
DW package 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
1350 
mW 
N package. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . .. 
1700 
mW 
Operating 
free-air 
temperature 
range. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
OoC to 70°C 
Storage 
temperature 
range 
- 65°C 
to 
150°C 
Lead temperature 
1,6 mm (1/16) 
inch from 
the case for 
10 seconds: 
DW or N package 
.... 
260°C 


NOTES: 
1. All voltage values are with respect to network 
ground terminal. 


2. 
For operation 
above 25°C 
free-air temperature, 
derate the OW package at the rate of 10.8 mW/oC, the N package at the 


rate of 13.6 mW/oC. 
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MIN 
NOM 
MAX 
UNIT 


Supply 
voltage, 
VCC1 
4.75 
5 
5.25 
V 


High-level 
input 
voltage, 
VIH 
2 
V 


Low-level 
input voltage, 
VIL 
0.8 
V 


Bus ports 
with 
3-state 
outputs 
-5.2 
mA 


High-level 
output 
current, 
10H 
Terminal 
ports 
-800 


ATN+EOI 
-400 
vA 


8us ports 
48 


Low-level 
output 
current. 
IOL 
Terminal 
ports 
16 
mA 


ATN+EOI 
4 


Operating 
free-air 
temperature, 
T A 
0 
70 
DC 


electrical characteristics 
over recommended 
ranges of supply voltage and operating free-air temperature 
(unless otherwise 
noted) 


PARAMETER 
TEST CONDITIONS 
MIN 
Typt 
MAX 
UNIT 


VIK 
Input 
clamp 
voltage 
11- 
18 mA 
1.5 
V 


VhyS 
Hysteresis 
IVT 
- 
VT 
) 
8us 
0.4 
V 


Terminal 
10H = 
-800 
~A 
2.7 


VOH* 
High-level 
output 
voltage 
8us 
10H = 
-5.2 
mA 
2.5 
V 


ATN+EOI 
10H = 
-400 
~A 
2.7 


Terminal 
10L - 
16 mA 
0.5 


VOL 
Low-level 
output 
voltage 
8us 
10L - 
48 mA 
0.5 
V 


ATN+EOI 
10L = 4 mA 
0.4 


Input current at 
TerminalS 
VI = 5.5 V 
100 
II 
maximum 
input voltage 
ATN, 
EOI 
VI 
- 
5.5 V 
200 
vA 


Terminal. 


VI = 2.7 V 
20 
IIH 
High-level 
input current 
control 
~A 


ATN, 
EOI 
VI = 2.7 
V 
40 


Terminal, 


VI = 0.5 
V 
-100 
IlL 
Low-level 
input current 
control 
vA 


ATN, 
EOI 
VI = 0.5 
V 
-500 


VI/Olbus) 
Illbus) 
= 0 
2.5 
3.7 
Voltage 
at bus port 
Driver 
disabled 
V 


Illbusl 
~ 
-12 
mA 
-1.5 


Vllbus) 
- 
-1.5 
V to 0.4 
V 
-1.3 


Vllbusl 
- 
0.4 
V to 2.5 
V 
0 
-3.2 


+2.5 
11/0(bus) 
Current 
into bus port 
Power 
on 
Driver 
disabled 
Vllbusl 
= 2.5 
Vto 
3.7 
V 
mA 
-3.2 


Vllbusl 
= 3.7 
V to 5 V 
0 
2.5 


Vllbusl 
- 
5 V to 5.5 V 
0.7 
2.5 


Power 
off 
VCC 
- 
0, 
Vllbus) 
- 
0 Vto 
2.5 V 
-40 
vA 


Terminal 
-15 
-75 


10S 
Short-circuit 
output current 
8us 
-25 
-125 
mA 


ATN+EOI 
-10 
-100 


ICC 
Supply 
current 
No load, 
TE, DC, and SC low 
120 
mA 


Ci/olbus) 
Bus-port 
capacitance 
VCC 
- 
5 V to 0 V, 
30 
pF 
VI/O = 0 to 2 V, f = 1 MHz 


t All typical 
values are at VCC = 5 V, TA 
~ 25DC. 


t: VOH 
applies 
for three-state 
outputs 
only. 


§ Except 
ATN and EOI terminal 
pins. 
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TEST 
PARAMETER 
FROM 
TO 
MIN 
TVP 
MAX 
UNIT 
CONDITIONS 


tPLH 
Propagation 
delay 
time, 


14 
20 
low-to-high-Ievel 
output 
Terminal 
Bus 
CL = 30 pF, 
ns 


tpHL 
Propagation 
delay time, 
See Figure 
1 


14 
20 
high·to-Iow-Ievel 
output 


Bus 


tpLH 
Propagation 
delay time, 
Terminal 
(SRQ, NDAC 
CL = 30 pF, 
29 
35 
ns 
low-to-high-Ievel 
output 
NRFDI 
See Figure 
1 


tpLH 
Propagation 
delay 
time 
10 
20 
low-to-high-Ievel 
output 
Bus 
Terminal 


CL = 30 pF, 
ns 


tpHL 
Propagation 
delay 
time. 
See Figure 
2 
15 
22 
high-to-Iow-Ievel 
output 


Terminal 
ATN 


tpLH 
Propagation 
delay 
time. 
ATN+EOI 
See Figure 3 
14 
or 
ns 
low-to-high-Ievel 
output 


Terminal 
EOI 


Terminal 
ATN 


tpHL 
Propagation 
delay 
time, 


or 
ATN+EOI 
See Figure 
3 
14 
high-to-Iow-Ievel 
output 
ns 


Terminal 
EOI 


tpZH 
Output 
enable 
time to high level 
BUS 
60 


Output 
disable 
time 
from 
high level 


TE, DC, 
(ATTN, 
EOI, 
tPHZ 
45 


Output 
enable 
time to low 
level 


or 
See Figure 4 
ns 
tpZL 
SC 


REN, IFC, 
60 


tPLZ 
Output 
disable 
time 
from 
low level 
and DAV) 
55 


tpZH 
Output 
enable 
time 
to high level 
TE, DC, 
55 


tPHZ 
Output 
disable 
time 
from 
high level 
See Figure 
5 
50 
or 
Terminal 
ns 
tpZL 
Output 
enable 
time 
to low level 
SC 
45 


tPLZ 
Output 
disable 
time from 
low level 
55 
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SN75164B 


OCTAL GENERAL·PURPOSE INTERFACE BUS TRANSCEIVER 


FROM IBUS) 
OUTPUT UNDER 
TEST 


FROM (TERMINAL) 
OUTPUT UNDER 
TEST 


CL=30pF 
480n 
J (S•• No'. AI -= 


LOAD CIRCUIT 


CL = 30 pF 
J (S.e No,e AI 


LOAD CIRCUIT 


TERMINAL 
INPUT 
1.5V 
I 
(S•• Not. 
BI 


tPLH~ 


BUS 
2.2V 
OUTPUT 


-----3V 


1.5V 


BUS 
1, 


INPUT 
---I'11.5{~ 
•• Not. 
B) 


tPLH---j4+l 
I 


FIGURE 1. TERMINAL-TO-BUS 
PROPAGATION DELAY TIMES 
FIGURE 2. 
BUS-TO-TERMINAL 


PROPAGATION DELAY TIMES 


TERMINA~ 
ATN+EOI 
I 
1.5 V 


tp LH---j4+l 


I 


NOTES: 
A. 
CL includes 
probe and jig capacitance. 


B. The 
input pulse is supplied 
by a generator 
having 
the following 
characteristics: 
PRR ::s 1 MHz, 
50% 
duty 
cycle, 
tr :s;6 ns, 
t, 
:56 ns. Zout 
= 50 O. 
C. All diodes are 1N916 
or 1N3064. 
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OCTAL GENERAL·PURPOSE INTERFACE BUS TRANSCEIVER 


FROM (BUS) 
OUTPUT UNDER 
TEST 


CL· 
15 pF 
480n 


J(S 
•• Not. AI":" 


-- ~ r-------"""\ 
r - - -- 
3V 


CONTROL 
*1.5V 
~1.5V 


INPUT 
" 
(S•• Not. B) 
__J 
~ 
JI~ 
OV 


tPZH-.l 
~ 
tPHZ-.l 
t+- 


BUS 
, 
I 


OUTPUT 
I 
I 
S10PEN 
, 
2 V 


tPZL~ 


I 


\1.0V 


I 
I 
OV 


tPLZ~ 


~-3.5V 


0.5 V 
- 
- 
- 
VOL 


BUS 
OUTPUT 
Sl CLOSED 


FIGURE 4. 
BUS ENABLE AND 


DISABLE TIMES 


FROM (TERMINAL) 
OUTPUT 
UNDER TEST 


CL = 15 pF 


(S•• Not. AIJ 


--, 
,--------, 
r----- 
3V 
CONTROL 
\'15 
V 
~ 
INPUT 
A' 
(S•• Not. BI 
Ii' 1.5 V 
__ J I,- __, 
J 1'- 
ov 


tPZH--! 
r-- 
tpHZ-+i 
r+- 


TERMINAL 
I 
I 
-90% --- 
VOH 


OUTPUT 
I 
1.5 V 
1 


S10PEN 
I 
i 


tPZL--l 
t-- 
tPLZ--! 


TERMINAL 
1 


OUTPUT 
1.0 V 


Sl CLOSED 
0.7 V 
----- 
VOL 


VOLTAGE WAVEFORMS 


FIGURE 5. 
TERMINAL 
ENABLE 


AND DISABLE TIMES 


NOTES: 
A. CL includes 
probe and jig capacitance. 


B. The input pulse is supplied 
by a generator 
having the following 
characteristics: 
PAR :s; 1 MHz, 50% 
duty cycle, tr :S6 n5, 
tf 
s6 
ns. Zout = 50 O. 
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OCTAL GENERAl·PURPOSE 
INTERFACE BUS TRANSCEIVER 


TERMINAL 
HIGH-LEVEL 
OUTPUT VOLTAGE 


vs 
HIGH-LEVEL 
OUTPUT CURRENT 


TERMINAL 
LOW-LEVEL OUTPUT VOLTAGE 


vs 


LOW-LEVEL OUTPUT CURRENT 


4.0 


> 
3.5 
I•. 
'"~ 
3.0 


"0>~ 
2.5 
::>50 


::>0 
2.0 


Q;:-•. 
...• 
1.5 
i: 
'"i 
1.0 
I:I:0> 
0.5 


I 
I 
VCC=5V 
....••. 
TA=25°C- 


'"'\ 
'\ 
'\. 


I\. 


\. 


"r\. 


4.0 


3.5 


> 
3.0 
I•. 
'" 
2.5 
~ 
"0> 
2.0 
~ 
::>So 


::> 
1.5 
0I0> 
1.0 


0.5 


>I 
0.5 
8-~ 
"0> 
0.4 
~e. 


::>o 
0.3 
Q;:-•. 
...• 
~ 
0.2 


...• 
I...•o 
0.1 
> 


o 
o 
-5 
-10 
-15 
-20 
-25 
-30 
- 35 -40 


IO.H-High-Level Output Current-mA 


FIGURE 6 


VCC = 5 V 
No load 
TA=25°C 


VT- 
VT+ 


oo 
0.2 
0.4 
0.6 0.8 
1.0 1.2 
1.4 1.6 1.8 2.0 


VI-Input 
Voltage-V 
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OCTAL GENERAL·PURPOSE INTERFACE BUS TRANSCEIVER 


BUS HIGH·LEVEL 
OUTPUT VOLTAGE 
vs 
HIGH-LEVEL 
OUTPUT CURRENT 


4 
0.6 


VCC = 5 V 
> 
> 
TA = 25°C 
I 
I 
0.5 
•. 
•. 
'" 
'" 
~ 
3 
~ 
(; 
(; 
> 
> 
0.4 
~ 
~ 
:J 
:J 
a- 
a- 


:J 
:J 
0 
2 
0 
0.3 
a; 
a; 
:- 
:- 
•. 
•. 
...l 
...l 
J:. 
~ 
0.2 
'" 
0 
i 
...l 
I 
I 
J: 


...l 
0 
0 
0.1 
> 
> 


VCC = 5 V 
,/ 
TA = 25°C 
/' 


./ ,/ 


,/V 


,/ 
/ 
/ 
/ 


o 
o 
-10 
-20 
-30 
-40 
-50 
-60 


IOH-High-Level 
Output 
Current-mA 


4 


> 
3 


I•. 
'"~ 
(;>~ 
2 
:Ja- 
:J 
90> 


2 


<l: 
E.!. 
0 
c:~ 
-1 
:;u~ 
-2 
:JIII 
I 
-3 
~ 
:J 
..0 
-4 
Q 
-5 


-6 


VCC 
5V 
TA - 25°C 
I--- 
/ 
/ 
/ 
/V 


THE UNSHADED 
AREA CONFORMS TO 
PARAGRAPH 
3.5.3 OF 
IEEE STANDARD 
488 -1978 


VCC= 5V 
No load 
TA = 25°C 


o 
0.9 
1.0 
1.1 
1.2 
1.3 
1.4 
1.5 
1.6 
1.7 


VI-Input 
Voltage-V 
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QUADRUPLE DIFFERENTIAL LINE DRIVER 


• 
Meets 
EIA Standards 
RS-422-A 
and RS-485 


• 
Meets 
CCITT Recommendations 
V.11 
and 
X.27 


J OR N PACKAGE 


(TOP 
VIEW) 


• 
Designed 
for Multipoint 
Transmission 
on 
Long Bus Lines in Noisy 
Environments 


• 
3-State 
Outputs 


• 
Common-Mode 
Output 
Voltage 
Range of 
-7 
V to 12 V 


1A 
1 U16 
VCC 
1Y 
2 
15 
4A 
1Z 
3 
14 
4Y 
ENABLE 
G 
4 
13 
4Z 
2Z 
5 
12 
ENABLE G 
2Y 
6 
11 
3Z 
2A 
7 
'0 
3Y 
GND 
8 
9 
3A 


• 
Active-High 
and Active-Low 
Enables 


• 
Thermal 
Shutdown 
Protection 


• 
Positive- 
and Negative-Current 
Limiting 


• 
Operates 
from 
Single 
5-V Supply 


• 
Low 
Power 
Requirements 


• 
Functionally 
Interchangeable 
with 
AM26LS31 


ow PACKAGE 


(TOP VIEW) 


1 U20 


2 
19 


3 
18 


4 
17 


5 
16 


6 
15 


7 
14 


8 
13 


9 
12 


10 
l' 


VCC 
4A 


4Y 
NC 
4Z 
ENABLE G 
3Z 
NC 
3Y 
3A 


description 


The 
SN75172 
is 
a 
monolithic 
quadruple 
differential 
line driver 
with 
three-state 
outputs. 


It is designed 
to meet the requirements 
of EIA 
Standards 
RS-422-A 
and 
RS-485 
and 
eelTT 
Recommendations 
V.11 
and X.27. 
The device 


is 
optimized 
for 
balanced 
multipoint 
bus 
transmission 
at rates of up to 4 megabaud. 
Each 
driver 
features 
wide 
positive 
and 
negative 
common-mode 
output 
voltage 
ranges making it 
suitable 
for 
party-line 
applications 
in 
noisy 
environments. 


1A 
1Y 


NC 
1Z 
ENABLE 
G 
2Z 
NC 
2Y 
2A 
GND 


The SN75172 
provides 
positive- 
and negative-current 
limiting 
and thermal 
shutdown 
for protection 
from 
line 
fault 
conditions 
on 
the 
transmission 
bus 
line. 
Shutdown 
occurs 
at 
a junction 
temperature 
of 
approximately 
150 °e. This device offers optimum 
performance 
when used with the SN75173 
or SN75175 
quadruple 
differential 
line receivers. 


The SN75172 
is characterized 
for operation 
from 
ooe 
to 70oe. 


PRODUCTION 
DATA documents 
contlin 
information 
current IS of publication date. Products conform to 
specifications per the terms of TexIS Instruments 
::~~:~~i~·{::1~7i 
~::i~~i:f 
:IIO::~:~~:;:S 
not 
TEXAS -I!} 
INSTRUMENTS 


SN75172 


.,,1 


G 
EN 


G 


l> 


lA 
(1) 
lY 


12 


(7) 
ZY 


2A 


Z2 


3A 
(9) 
3Y 


32 


(15) 
4Y 


4A 
42 


INPUT 
ENABLES 
OUTPUTS 


A 
G 
G 
Y 
2 


H 
H 
X 
H 
L 


L 
H 
X 
L 
H 


H 
X 
L 
H 
L 


L 
X 
L 
L 
H 


X 
L 
H 
Z 
Z 


H = high level 
L = low level 


X = irrelevant 
Z = high impedance 
(off) 


tThis 
symbol 
is in accordance 
with 
ANSI/IEEE 
Std 91·1984 
and 
lEG Publication 
617-12. 


Pin numbers 
shown 
are for J and N packages. 


IZ) 
lY 
13) 
12 


(61 
ZY 
151 22 


(10) 
3Y 
111) 
32 


(14) 
4Y 
(13) 
42 


TEXAS -1!1 
INSTRUMENTS 
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QUADRUPLE DIFFERENTIAL LINE DRIVER 


schematics 
of 
inputs 
and 
outputs 


EQUIVALENT 
OF EAtH 
INPUT 


Data inputs: 
Req - 
3 kH NOM 
Enable inputs: 
Req - 
8 klJ NOM 


absolute 
maximum 
ratings 
over 
operating 
free-air 
temperature 
(unless 
otherwise 
noted) 


Supply 
voltage, 
VCC . . 
. . . . . . . . . . 
. . . . . . . . 
. . . .. 
7 V 
Input voltage. 
. . . . . . . . 
. . . . . . . . . . . . . . . .. 
. 
5.5 V 
Continuous 
total 
dissipation 
. . . . . . . . . . . . . 
. . . .. 
See Dissipation 
Rating Table 
Operating 
free-air 
temperature 
range. 
. 
. .. 
ooC to 70°C 
Storage 
temperature 
range.... 
-65°C 
to 150°C 
Lead temperature 
1,6 mm (1/16 
inch) from 
case for 60 seconds: 
J package 
300°C 
Lead temperature 
1,6 mm (1/16 
inch) from 
case for 
10 seconds: 
DW or N package. 
. . . . .. 
260°C 


TA 
'" 
25°C 
DERATING 
FACTOR 
TA 
- 
70°C 
PACKAGE 


POWER RATING 
ABOVE TA 
- 
25°C 
POWER RATING 


OW 
1125 
mW 
9.0 
mW/oC 
720 
mW 


J 
1025 
mW 
8.2 
mW/oC 
656 
mW 


N 
1150mW 
9.2 
mW/oC 
736 
mW 


MIN 
NOM 
MAX 
UNIT 


Supply 
voltage, 
VCC 
4.75 
5 
5.25 
V 


High-level 
input voltage, 
VIH 
2 
V 


Low-level 
input 
voltage, 
VIL 
O.B 
V 


Common-mode 
output 
voltage, 
VOC 
-7 
to 12 
V 


High-level 
output 
current, 
IOH 
-60 
mA 


Low-level 
output 
current. 
IOL 
60 
mA 


Operating 
free-air 
temperature, 
T A 
0 
70 
°c 


TEXAS 
• 
INSTRUMENTS 


SN75172 
QUADRUPLE DIFFERENTIAL LINE DRIVER 


electrical 
characteristics 
over recommended 
ranges of supply voltage and operating 
free-air temperature 


(unless 
otherwise 
noted) 


PARAMETER 
TEST CONDITIONS 
MIN 
Typt 
MAX 
UNIT 


VIK 
Input 
clamp 
voltage 
11= 
-18mA 
-1.5 
V 


Vo 
Output voltage 
10 ~ 0 
0 
6 
V 


IVODll 
Differential 
output 
voltage 
10 ~ 0 
1.5 
6 
V 


RL = 
100O, 
See Figure 
1 
% VOD1 


IVOD21 
Differential 
output 
voltage 
2 
V 


RL ~ 
54O, 
See Figure 
1 
1.5 
2.5 
5 
V 


VOD3 
Differential 
output 
voltage 
See Note 2 
1.5 
5 
V 


alVODI 


Change 
in magnitude 
of 


±0.2 
V 
differential 
output 
voltage t: 


Common-mode 
output 
voltage 
§ 
+3 
Voe 
RL = 
54 ° or 100 0, See Figure 
1 
V 


-1 


alVoel 


Change 
in magnitude 
of 


±0.2 
V 
common-mode 
output 
voltage t: 


10 
Output 
current 
with 
power 
off 
Vee 
~ o. 
Vo ~ -7Vto12V 
±100 
,.P- 


102 
High-impedance-state 
output 
current 
VO~-7Vt012V 
±100 
~A 


IIH 
High-level 
input 
current 
VI 
- 
2.7 
V 
20 
~A 


IlL 
Low-level 
input 
current 
VI 
= 0.5 
V 
-360 
,.P- 


Vo 
~ 
-7 
V 
-180 


105 
Short-circuit 
output 
current 
Vo 
- 
Vee 
180 
mA 


Vo 
= 
12 V 
500 


Supply 
current 
(all drivers) 
I Outputs 
enabled 
38 
60 
Ice 
No load 
I Outputs 
disabled 


mA 


18 
40 


t All typical 
values 
are at Vee 
~ 
5 V and TA 
~ 
25°C. 


* AIVODI 
and alvocl 
are the changes 
in magnitude 
of VOD and Voe. 
respectively. 
that 
occur 
when 
the input 
is changed 
from 
a high 
level to a low level. 


§ In EIA Standard RS-422-A, Voe, which is the average of the two output voltages with respect to ground, is called output offset voltage, Vas. 
NOTE 2: 
See EIA Standard 
RS-485 
Figure 3-5, 
Test Termination 
Measurement 
2. 


DATA 
SHEET PARAMETER 
RS-422-A 
RS-485 


Vo 
Voa• Vob 
Voa, Vob 


IVOD11 
VA 
VA 


IVOD21 
Vt IRL ~ 
100 OJ 
Vt IRL = 54 OJ 


IVOD31 


Vt (Test Termination) 


Measurement 
21 


alVODI 
IIVtl-IVtll 
IIVtl-IVtll 


Voe 
IVosl 
IVosl 


alVoel 
I Vas-Vas 
I 
I Vas-Vas 
I 


105 
Jlsal.Jlsbl 


10 
Ilxal.llxbl 
fia, lib 
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QUADRUPLE DIFFERENTIAL LINE DRIVER 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 
'00 
Differential-output 
delay 
time 
45 
65 
ns 


RL ~5411, 
See Figure 2 
'TD 
Differential·output 
transition 
time 
80 
120 
ns 


'PZH 
Output 
enable 
time 
to high level 
RL - 
11011, 
See Figure 
3 
80 
120 
ns 


'PZL 
Output enable time to low level 
RL = 11011, 
See Figure 4 
45 
80 
ns 


'PHZ 
Output 
disable 
time 
from 
high level 
RL - 
11011, 
See Figure 3 
78 
115 
ns 


'PLZ 
Output 
disable 
time 
from 
low level 
RL - 
11011. 
See Figure 4 
18 
30 
ns 


INPUT/,.5V 
\~5~ 
3V 


I 
I 
OV 


: 
I 


'DD~ 
~tDD 


I 
I 
I 
T- ~2.5V 


I 
50% 


II 
~-2.5 V 


-.I --'TO 


I 
I 


'TO -+l 
:.. 


GENERATOR 


(S•• Not. 
AI 


CL = 50 pF 


(s •• Note 
BI 


NOTES: 
A. The 
input 
pulse is supplied 
by a generator 
having 
the following 
characteristics: 
tr ~ 5 ns, tf 
.::::5 ns. PRR :s: 1 MHz. 
duty 


cycle ~ 50%, Zo ~ 50 11. 


B. CL includes 
probe 
and stray 
capacitance. 


TEXAS 'I.!J 
INSTRUMENTS 


SN75172 
QUADRUPLE 
DIFFERENTIAL 
LINE 
DRIVER 


,...---., 
I 
I 
S1 
III 
I 
---- 
J CL 
- 
50pf 
(SEE NOTE Bl 
3V 


-= (SEE NOTE Cl 


~ 


---3V 


INPUT 
1.5 V 
1.5 V 


I 
I 
° V 


OUTPUT 
I4--+1-tPZH 
I 
,05 
V 


I 
I 
_.%- 
~OH 


OUTPUT 
!CTI~= 
---.f 
2 


. 
3V 
I 
,'-. 
V 
~ ° V 


RL - 
1100 
I I 
off 


-+I 
~tPHZ 


INPUJf.5V 
~~~- 
- 
3V 


: 
I 
0 V 


~tPZL 
I 
I 
~tPLZ 


I 
~/,,:5V 


\.3 
V 
1-C0.5 V 
f- 
VOL 


r- - - - 
-, 
RL - 
1100 


I 
I 
S1 
I 


I 


I 
ICL 
- 
50 Pl 
L - - 
--J(SEE 
NOTE Bl 


3V 


-= (SEE NOTE Cl 
-= 


NOTES: 
A. The input pulse is supplied 
by a generator 
having the following 
characteristics: 
tf ~ 5 ns, tf 
:S 5 ns, PRR :s 1 MHz, duty 


cycle = 50%. 
Zout = 50 O. 
B. Cl include 
probe and jig capacitance. 
C. To test the active-low 
enable G. ground G and apply an inverted 
waveform 
to G. 
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HIGH-LEVEL OUTPUT VOLTAGE 


vs 
HIGH-LEVEL OUTPUT CURRENT 


I 


VCC = 5 V 
TA = 25°C 
--r--.... 


•......•...•.•. 


.............• 


I'--,. 


\ 


I 
_ VCC = 5 V 
TA = 25°C 
I 
/ 
/ 
II 


---- 
- 
.....- 


> 4.5 
I 
~ 
4 
:!g 3.5 
~ 
So 
3 
5 
02.5 
Qj 
~ 
2 
-'~.e'1.5 
J: 
IJ:o 
> 0.5 


oo 
- 20 
- 40 
- 60 
- 80 
- 100 - 120 


IOH-High-Level Output Current-mA 


I 
L 
VCC = 5 V f--- 


.•....•• 


...•.....• 
TA - 
25°C 


.•....•• 


...•.....• 


••.......... 


'- r'\ 


\ 
\ 


> 4.5 


I 
'" 4 
'"'""5 3.5 
> 
~ 
3 
82.5 
Qj 
~ 
2 
-'h.5 
-'.:. 
1 
o 
> 0.5 


oo 
W 
~ 
M 
W 
100 
1W 


IOL-Low-Level Output Current-mA 


ouiput bisab'ed 
TA = 25°C 


<: Vc 
=OV 


tI~vcc 
1=5 V 


~ 


~ 3.5 


'"'":! 
3 
(; 
> 
:; 2.5 
So 
::lo 
2 
~ 
E~ 1.5 
~o 
Io 
~0.5 


o o 
10 
20 
30 
40 
50 
60 
70 
80 
90 100 


IO-Output 
Current-mA 


<f 
20 
E~ 
10 
:; 
U 
0 
~ 
::lSo-10 
::loI -20 
o 
- 
-30 


-40 


-50 
-25-20-15-10-5 
0 
5 
10 
15 
20 
25 


VO-Output 
Voltage-V 
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TYPICAL 
CHARACTERISTICS 


SUPPLY CURRENT 
SUPPLY CURRENT 


vs 
vs 
SUPPLY VOLTAGE 
SUPPLY VOLTAGE 


100 
30 


90 
No Load 
No Load, 


Outputs Enabled 
25 
Inputs Open 


80 
TA - 
25°C 
<l: 
Output Disabled 
<l: 
E 
70 
E 
TA - 
25°C 
I 
.!. 20 


E 
c 
! 
60 
~ 
;; 
" 
u 
50 
u 15 
> 
> 
Q. 
Q. 


Co 
40 
Co 


" 
" 
<Jl 
'110 
I 
30 
u 
u 
9 
9 


20 
5 


10 


0 
0 
0 
2 
3 
4 
5 
6 
7 
8 
0 
2 
3 
4 
5 
6 
7 
8 


VCC-Supply 
Voltage-V 
VCC-Supply 
Voltage-V 


FIGURE 9 
FIGURE 10 


UP TO 32 
DRIVER/RECEIVER 
PAIRS 
• • • 


TEXAS 
• 
INSTRUMENTS 


• 
Meets EIA Standards RS-422-A. RS-423-A. 
and RS-485 


• 
Meets CCITT Recommendations V.10. 
V.11. X.26. and X.27 


• 
Designed for Multipoint Bus Transmission on 
Long Bus Lines in Noisy Environments 


• 
3-State Outputs 


• 
Common-Mode Input Voltage 
Range ... 
-12 
to 12 V 


• 
Input Sensitivity 
± 200 mV 


• 
Input Hysteresis 
50 mV Typ 


• 
High Input Impedance ... 
12 kG Min 


• 
Operates from Single 5-V Supply 


• 
Low Power Requirements 


• 
Plug-In Replacement for AM26LS32 


description 


The 
SN75173 
is 
a monolithic 
quadruple 
differential line receiver with 3-state outputs. It 
is designed to meet the requirements of EIA 
Standards RS-422-A. RS-423-A. and RS-485 
and 
several 
eelTT 
recommendations. 
The 
device is optimized for balanced multipoint bus 
transmission at rates up to 10 megabits per 
second. The four receivers share two 
ORed 
enable inputs. one active when high. the other 
active when low. The device features high input 
impedance. input hysteresis for increased noise 
immunity. and input sensitivity of ±200 mV 
over a common-mode input voltage range of 
- 12 to 12 V. Failsafe designensuresthat if the 
inputs are open circuited. the outputs will always 
be high. The SN75173 is designed for optimum 
performance when used with the SN75172 or 
SN75174 quadruple differential line drivers. 


The SN75173 is characterizedfor operationfrom 
ooe to 70oe. 


SN75173 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 


D. J. OR N PACKAGE 


ITOP 
VIEW) 


1 \.)16 


2 
15 


3 
14 


4 
13 


5 
12 


6 
11 


7 
10 
8 
9 


18 
1A 
1Y 


G 
2Y 
2A 
28 
GND 


Vcc 
48 
4A 
4Y 
G 
3Y 
3A 
38 


logic symbolt 


G 
G 


1A 
(3) 
1Y 


18 


2A 
(51 
2Y 
28 


3A 
(11) 
3Y 
38 


4A 
(131 
4Y 
4B 


tThis 
symbol 
is in accordance 
with 
ANSI/IEEE Std 91-1984 
and 
lEe Publication 
617-12. 


lA 
(2) 
1311y 
18 (1) 


.JJ" 


2A (6) 
(512y 
28 m 


.JJ" 


3A 
1101 
(1113y 
38 
(91 


.JJ" 


(14) 
4A 
(13) 
4Y 
48 
(15) 


.JJ" 
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SN75173 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 


DIFFERENTIAL 
ENABLES 
OUTPUT 


A-B 
G 
G 
y 


H 
X 
H 
VID '" 
0.2 V 
X 
L 
H 


H 
X 
? 
-0.2 
V < VID < 0.2 V 
X 
L 
? 


H 
X 
L 


VID '" 
-0.2 
V 
X 
L 
L 


X 
L 
H 
Z 


H = 
high level 
L = 
low 
level 


X = 
irrelevant 
? 
indeterminate 


Z 
~ 
high impedance 
loff) 


EQUIVALENT 
OF A OR B INPUT 


VCC 


100 klJ 
NOM 


16.8 klJ 
NOM 
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SN75173 


QUADRUPLE DIFFERENTIAL LINE RECEIVER 


absolute 
maximum 
ratings 
over operating 
free-air 
temperature 
range 
(unless otherwise 
noted) 


Supply voltage, Vcc 
(see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
7 V 
Input voltage, A or B inputs. 
. . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
± 25 V 
Differential input voltage (see Note 2) 
± 25 V 
Enable input voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
7 V 
Low-level output current 
50 mA 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 3): 
D package. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
950 mW 
J package. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
1025 mW 
N package. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
1150 mW 
Operating free-air temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
ooC to 70°C 
Storage temperature range 
- 65°C to 150°C 
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J package 
300°C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D or N package 
260°C 


NOTES: 
1. 
All voltage 
values, 
except 
differential 
input 
voltage, 
are with 
respect 
to network 
ground 
terminal. 


2. 
Differential-input 
voltage 
is measured 
at the 
non inverting 
input with 
respect 
to the corresponding 
inverting 
input. 


3. 
For operation 
above 25°C 
free-air temperature, 
derate the D package to 608 
mW at 70°C 
at the rate of 7.6 mW/oC, 
the 
J package to 656 mW at 70°C 
at the rate of 8.2 mW/oC, 
and the N package to 736 mW at 70°C 
at the rate of 9.2 mW/oC. 
In the J package, 
SN75173 
chips 
are glass mounted. 


MIN 
NOM 
MAX 
UNIT 


Supply 
voltage, 
VCC 
4.75 
5 
5.25 
V 


Common-mode 
input voltage, 
Vie 
±12 
V 


Differential 
input voltage, 
VID 
±12 
V 


High-level 
input 
voltage, 
VIH 
2 
V 


Low-level 
input voltage, 
VIL 
0.8 
V 


High-level 
output 
current, 
IOH 
-400 
jlA 


Low-level 
output 
current, 
IOL 
16 
mA 


Operating 
free-air 
temperature, 
T A 
0 
70 
°c 
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• 
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SN75173 
QUADRUPLE 
DIFFERENTIAL 
LINE 
RECEIVER 


electrical 
characteristics 
over recommended 
ranges of common-mode 
input voltage. 
supply 
voltage. 
and operating 
free-air temperature 
(unless otherwise 
noted) 


PARAMETER 
TEST CONDITIONS 
MIN 
Typt 
MAX 
UNIT 


VTH 
Differential-input 
high-threshold 
voltage 
VO=2.7V, 
10 = 
-0.4 
mA 
0.2 
V 


Vn 
Differential-input 
low-threshold 
voltage 
Va 
- 
0.5 
V, 
10 - 
16mA 
-0.2" 
V 


Vhys 
Hysteresis 
§ 
50 
mV 


VIK 
Enable-input 
clamp 
voltage 
11= 
-18 
mA 
-1.5 
V 


VOH 
High-level 
output 
voltage 
VID 
- 
200 
mV, 
IOH 
- 
-400 
~A 
2.7 
V 


I IOL - 
8 mA 
0.45 
VOL 
Low-level 
output 
voltage 
VID 
= 
-200 
mV, 
V 
I IOL - 
16 mA 
0.5 


10Z 
High-impedance-state 
output 
current 
Va 
- 
0.4 
V to 2.4 V 
±20 
~A 


Other 
input 
at 0 V, 
I VI 
- 
12 V 
1 
II 
Line input 
current 
mA 


See Note 4 
I VI 
- 
7V 
0.8 


IIH 
High-level 
enable-input 
current 
VIH 
- 
2.7 
V 
20 
~A 


IlL 
Low-level 
enable-input 
current 
VIL 
- 
0.4 
V 
-100 
~A 


r; 
Input 
resistance 
12 
kll 


10S 
Short-circuit 
output 
current' 
-15 
-85 
mA 


ICC 
Supply current 
Outputs 
disabled 
70 
mA 


tAli 
typical 
values 
are at VCC 
~ 
5 V, TA 
~ 25°C. 
tThe 
algebraic convention, 
in which the less positive 
(more negative) 
limit is designated 
minimum, 
is used in this data sheet for threshold 
voltage 
levels only. 
§Hysteresis 
is the difference 
between 
the positive-going 
input 
threshold 
voltage, 
VT +, and the negative-going 
input 
threshold 
voltage, 
VT _. 
See Figure 4. 
1Not 
more than 
one output 
should 
be shorted 
at a time 
and the duration 
of the short 
circuit 
should 
not exceed 
one second. 


NOTE 4: 
Refer to EIA Standard 
RS-422-A 
and RS-423-A 
for exact 
conditions. 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


tpLH 
Propagation 
delay time, 
low-to-high-Ievel 
output 
VID = 
- 1.5 V to 
1.5 V, 
CL ~ 
15 pF, 
20 
35 
ns 


tpHL 
Propagation 
delay time, 
high-to-low-Ievel 
output 
See Figure 1 
22 
35 
ns 


tpZH 
Output 
enable time 
to high level 
CL - 
15 pF, 
See Figure 
2 
17 
22 
ns 


tpZL 
Output 
enable time 
to low 
level 
CL - 
15 pF, 
See Figure 
3 
20 
25 
ns 


tpHZ 
Output 
disable 
time 
from 
high level 
CL - 
5 pF, 
See Figure 
2 
21 
30 
ns 


tpLZ 
Output 
disable 
time from 
low 
level 
CL - 
5 pF, 
See Figure 
3 
30 
40 
ns 
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QUADRUPLE 
DIFFERENTIAL 
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~ 


----1.5V 


INPUT 
0 V 
0 V 


I I 
I 
-1.5 V 
tPLH...j 
•...• 
-tl j.t- tpHL 


~ 


I 
II----VOH 
I 
I 


OUTPUT 
1.3V 
1.3V 


VOL 


:.Ft--3V 


INPUT 
1.3V 
1.3V 


1 
I 
--OV 
tPZH"~14- 
tpHz -+l k- 
I 
I 0.5 V 


~ 
~ 


*--VOH 


OUTPUT 
- 


81 open 
1.3 V 
:-l 81 closed 


---~O 
V 
~1.4 V 


NOTES: 
A. The input 
pulse is supplied 
by a generator 
having 
the following 
characteristics: 
PAR .:s; , 
MHz, duty 
cycle 
50%, 


t, '" 6 ns, tf '" 6 ns, Zout = 50 O. 
B. CL includes 
probe and jig capacitance. 
C. All diodes 
are lN916 
or equivalent. 


D. To test the active-low 
enable IT, ground G and apply an inverted input waveform 
to n. 
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SN75173 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 


=-F ~ 


3V 


INPUT 
1.3 V 
1.3 V 
I 
I 
OV 


tpZL -./ If- 
I 


82 open 
-tt k- tpu 
=t 


I 
82 closed 


OUTPUT 
1.3 V 
!A-::--~1.4 
V 


--1:;:= 
VOL 


0.5 V 


NOTES: 
A. The 
input 
pulse 
is supplied 
by a generator 
having 
the 
following 
characteristics: 
PRR s 
1 MHz, 
duty 
cycle 
= 
50%, 


tr s 6 ns, tf S 6 ns, Zout = 50 O. 


B. CL includes 
probe and jig capacitance. 


C. All diodes are 1N916 
or equivalent. 


D. To test the active-low 
enable G, ground 
G and apply an inverted 
input waveform 
to G. 
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FIGURE 5 
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QUADRUPLE DIFFERENTIAL LINE RECEIVER 
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0.6 
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FIGURE 7 


OUTPUT VOLTAGE 
vs 
ENABLE G VOLTAGE 


5 


4 
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Cl 
l!! 
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"So 
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"0 
I0 
> 


VIO - 
0.2 V 
Load - 
8 kG to ground 


I 
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1.25 V- 
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25°C 
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I 


V" 
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S 
3 
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I 
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> 


I 
I 
VtO - 
-0.2 
V 
VCC - 
5.25 V 
Load - 
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vs 
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• 
Meets EIA Stendards RS-422-A and RS-485 
and CCITT Recommendations V.ll 
and 
X.27 


SN75174 
QUADRUPLE DIFFERENTIAL LINE DRIVER 


02601. 
OCTOBER1980-REVISEO 
MAY 1988 


J OR N PACKAGE 
(TOP VIEW) 


1A 
1 U16 
VCC 
1Y 
2 
15 
4A 


1Z 
3 
14 
4Y 


1.2EN 
4 
13 
4Z 


2Z 
5 
12 
3,4EN 


2Y 
6 
11 
3Z 


2A 
7 
10 
3Y 


GND 
8 
9 
3A 


OW PACKAGE 
(TOP VIEW) 


1A 
1 U20 
VCC 
1Y 
2 
19 
4A 


NC 
3 
18 
4Y 
1Z 
4 
17 
NC 
1,2 EN 
5 
16 
4Z 
2Z 
6 
15 
3,4 
EN 
NC 
7 
14 
3Z 
2Y 
8 
13 
NC 
2A 
9 
12 
3Y 
GND 
10 
11 
3A 


• 
Designed for Multipoint Transmission on 
Long Bus Lines in Noisy Environments 


• 
3-State Outputs 


• 
Common-Mode Output Voltage Range of 
-7Vto12V 


• 
Active-High Enable 


• 
Thermal Shutdown Protection 


• 
Positive- and Negative-Current Limiting 


• 
Operates from Single 5-V Supply 


• 
Low Power Requirements 


• 
Functionally Interchangeable with MC3487 


description 


The 
SN75174 
is 
a 
monolithic 
quadruple 
differential line driver with three-state outputs. 
It is designed to meet the requirements of EIA 
Standards RS-422-A and RS-485 and CCITT 
Recommendations V.l1 
and X.27. The device 
is 
optimized 
for 
balanced 
multipoint 
bus 
transmission at rates up to 4 megabaud. Each 
driver 
features 
wide 
positive 
and negative 
common-mode output voltage ranges making it 
suitable for 
party-line 
applications 
in noisy 
environments. 


The SN75174 provides positive- and negative- 
current 
limiting 
and thermal 
shutdown 
for 
protection 
from line fault conditions on the 
transmission bus line. Shutdown occurs at a 
junction temperature of approximately 150°C. 
This device offers optimum performance when 
used with the SN75173 or SN75175 quadruple 
differential line receivers. 


The SN75174 is characterizedfor operationfrom 
OOCto 70°C. 


OUTPUTS 
INPUT 
ENABLE 
Y 
Z 


H 
H 
H 
l 
l 
H 
l 
H 


X 
l 
Z 
Z 


PRODUCTIONDATAd.c.mlnll 
c.ntein iat.,mlti.n 
current II of public.tion 
dltl. Produeta conform to 
speclfic.tions 
per the terms of TeXlI 
Instruments 
:~~~~I~'r::I~~i 
~::i~~ti:; 
:Ir:=:~~:r.~ 
not 
TEXAS 
• 
INSTRUMENlS 


SN75174 
QUADRUPLE DIFFERENTIAL LINE DRIVER 


Data Inputs: 
Req = 3 kll NOM 


Enable Inputs: 
Req = 8 kll NOM 


absolute maximum ratings over operating free-air temperature 
(unless otherwise 
noted) 


Supply 
voltage, 
VCC (see Note 
1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
7 V 
Input 
voltage. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
5.5 V 
Continuous 
total 
dissipation. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
See Dissipation 
Rating 
Table 
Operating 
free-air 
temperature 
range 
ooC to 70°C 
Storage 
temperature 
range 
- 65°C 
to 
150°C 
Lead temperature 
1,6 mm (1/16 
inch) from 
case for 60 seconds: 
J package 
300°C 
Lead temperature 
1,6 mm (1/16 
inch) from 
case for 
10 seconds: 
OW or N package 
. . . . .. 
260°C 


PACKAGE 
TA 
s 
25°C 
DERATING 
FACTOR 
TA 
- 
70°C 


POWER 
RATING 
ABOVE 
TA 
- 
25°C 
POWER 
RATING 


OW 
1125 
mW 
9.0 
mW/oC 
720mW 
J 
1025 
mW 
8.2 
mW/oC 
656 
mW 


N 
1150mW 
9.2 
mW/oC 
736 
mW 
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QUADRUPLE DIFFERENTIAL LINE DRIVER 


MIN 
NOM 
MAX 
UNIT 


Supply 
voltage, 
V CC 
4.75 
5 
5.25 
V 


High-level 
input voltage, 
VIH 
2 
V 


Low-Level 
input 
voltage, 
VIL 
0.8 
V 


Common-mode 
output 
voltage, 
VOC 
-7 
to 
12 
V 


High-level 
output 
cure nt, 10H 
-60 
mA 


Low-level 
output 
current, 
IOL 
60 
mA 


Operating 
free-air 
temperature. 
T A 
0 
70 
·C 


electrical characteristics 
over recommended 
ranges of supply voltage and operating free-air temperature 
(unless otherwise 
noted) 


PARAMETER 
TEST 
CONDITIONS 
MIN 
TYpt 
MAX 
UNIT 


VIK 
Input 
clamp 
voltage 
11=-18mA 
-1.5 
V 


VOH 
High-level 
output 
voltage 
VIH 
- 
2 V, 
VIL 
- 
0.8 
V, 
3.7 
V 
iOH = 
-33 
mA 


VOL 
Low-level 
output 
voltege 
VIH 
= 2 V, 
VIL 
= 0.8 V, 
1.1 
V 


10L = 33 mA 


Vo 
Output 
voltage 
10 - 
0 
0 
6 
V 
IVOOll 
Differential 
output 
voltage 
10 - 
0 
1.5 
6 
V 


RL = 
100O, 
See Figure 
1 
y, VOOl 
V 
IVOO21 
Differential 
output 
voltage 
2 


RL = 
54O, 
See Figure 
1 
1.5 
2.5 
5 
V 


VOO3 
Differential 
output 
voltage 
See Note 2 
1.5 
5 
V 


dlVool 


Change 
in magnitude 
of 
±0,2 
V 
differential 
output 
voltage* 


VOC 
Common 
mode 
output 
voltage 
See Figure 1 
+3 
RL = 
54 lJ or 100 lJ, 
V 


-1 


dlVocl 
Change 
in magnitude 
of 
±0.2 
V 
common 
mode 
output 
voltage * 


10 
Output 
current 
with 
power 
off 
VCC 
- 
0, 
VO--7Vt012V 
±100 
~A 


10Z 
High-impedance-st8te 
output 
current 
Vo 
- 
7Vt012V 
±100 
~A 


IIH 
High-level 
input current 
VI = 2.7 V 
20 
~A 


IlL 
Low-level 
input 
current 
VI - 
0.5 V 
-360 
~ 
Vo 
= 
-7 
V 
-250 


105 
Short-circuit 
output 
current 
Vo 
= VCC 
180 
mA 


Vo 
- 
12 V 
500 


ICC 
Supply 
current 
(all drivers) 
No load 
I Outputs 
enabled 
38 
60 


I Oututs 
disabled 


mA 
18 
40 


t All typical 
velues are at VCC 
= 
5 V and TA 
= 
25 ·C. 


tdlVool 
and djVocl 
are the changes in magnitude 
of VOO and VOC, respectively, 
that 
occur when the input is changed 
from a high 
level to a low level. 


NOTE 2: 
See EIA Standard 
RS-485 
Figure 3.5, 
Test Termination 
Measurement 
2. 
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PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


too 
Differential-output 
delay time 
45 
65 
ns 


Differential-output 
transition 
time 


RL ~ 
541l, 
See Figure 
2 
80 
120 
ns 
tTO 


tpZH 
Output 
enable time to high level 
RL - 
110 
Il, 
See Figure 
3 
80 
120 
ns 


tpZL 
Output 
enable 
time 
to low 
level 
RL - 
110 Il, 
See Figure 4 
55 
80 
ns 


tPHZ 
Outut 
disable time from 
high level 
RL - 
110 Il, 
See Figure 3 
75 
115 
ns 


tpLZ 
Output 
disable time from 
low level 
RL 
1101l, 
See Figure 4 
18 
30 
ns 


DATA 
SHEET PARAMETER 
RS-422-A 
RS-485 


Vo 
Voa, 
Vob 
Voa, 
Vob 


IVOO11 
VO 
VO 


IVOO21 
Vt (RL - 
100 
III 
Vt (RL - 
54 III 


IVOO31 


Vt (Test Termination 


Measurement 
2) 


Il.IVool 
IIVtl 
- 
IVtl1 
IIVtl 
- 
IVtl1 


VOC 
IVosl 
IVosl 


Il.IVocl 
I Vos 
- 
Vos 
I 
I Vos 
- 
Vos 
I 


105 
Iisal, 
IIsbl 


10 
IIxal, 
IIxbl 
lia, lib 
~_+fhvoc 


INPUT 
~ 
~.5-V-3 
V 


~,.~v 
~OV 


too 
---J.+I 
~ 
too 


I 
+--2.5V 


I 
I 
-2.5 V 


~tTD 


NOTES: 
A. The input pulse is supplied by a generator having the following 
characteristics: 
tr 
:s; 5 n5, tf 
::s 5 ns, PRR :s 1 MHz, 


duty 
cycle 
= 50%, 
Zo = 50 Il. 


B. CL includes 
probe and stray 
capacitance. 


TEXAS 
• 
INSTRUMENTS 


SN75174 
QUADRUPLE 
DIFFERENTIAL 
LINE DRIVER 
.~:: 


I4--+1-tPZH 
I 
0.5 V 


~ 


_i_VOH 


OUTPUT 
I 
I 
t- 


2.3 V I 
I 
....J 
Vott 
~ 0 V 
tPHZ,..........., 


RL - 
110 n 


OUTPUT 
INPu:...}1.5 V 


tpZL 
I•• 


I 


I CL - 
50 PFI 
50 n L 
-l (S•• Not. B)= 


NOTES: 
A. 
The input pulse is supplied 
by a generator 
having the following 
characteristics: 
PRR ::; 1 MHz, 
duty cycle = 50%, 
tr 
:5 5 ns, 


tf 
:5 5 ns, Zo = 50 n. 


B. 
CL includes 
probe and stray 
capacitance. 


TEXAS 
• 
INSTRUMENTS 


SN75174 
QUADRUPLE DIFFERENTIAL LINE DRIVER 


5 


> 
4.5 


1 
•• 
4 
•••~ 
3.5 
0> 
S 
3 
c. 
S0 
2.5 
"ii> 
2 
••...J; 
••• 
1.5 
:f 
I:I:0> 
0.5 


4 


> 
3.5 
I 
•••••l! 
3 
"0> 
5 
2.5 
c. 
S0 
2 


"ii.~ 
1.5 
!••:E 
Q 
I 
Q0 
0.5 
> 


HIGH-LEVEL OUTPUT VOLTAGE 
vs 


HIGH-LEVEL OUTPUT CURRENT 


I 
VCC - 
5 V 


TA - 
25°C 
--r-- -......... 


............ r--... 


\ 


IOH-High-Level 
Output Current-mA 


FIGURE 5 
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IO-Output 
Current-mA 


5 


> 
4.5 


I 
•• 
4 
•••l! 
"0 
3.5 
> 
S 
3 
c. 
S0 
2.5 


"ii> 
2 
••... 
~ 
1.5 
0... 
I...0 
> 


LOW-LEVEL OUTPUT VOLTAGE 
vs 


LOW-LEVEL OUTPUT CURRENT 


I 


VCC - 
5 V 
TA - 
25°C 


I 
I 
I 


J 
--- 
- 
.•..... 


OUTPUT CURRENT 
vs 


OUTPUT VOLTAGE 


-' 
I. 
I. 
J 
_ Output dIsabled 
TA - 
25°C 


,VCC 
- 
OV 
) 
, 


~~VCC 
- 
5V 


/1 


s 
So -10 
"oI -20 
o 
- 
-30 


-40 


-50 
-25-20-15-10-5 
0 
5 
1015 
20 
25 


YO-Output 
Voltage-V 
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SN75174 
QUADRUPLE 
DIFFERENTIAL 
LINE DRIVER 
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90 
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« 
E 
70 
I~ 
l:! 
60 
~ 
U 
50 
> 
C. 


Co 
40 
:l 
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10 
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Outputs Enabled 
TA - 25°C 
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Voltage-V 


FIGURE 9 


No load, 


25 
Input Open 
« 
Output Disabled 


E 
TA 
- 
25°C 


I 
20 
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••~ 
U 
15 
> 
C. 
Co 
:l 
Ul 
10 
I 
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5 


VCC-Supply 
Voltage- 
V 


FIGURE 10 


UP TO 32 
DRIVER/RECEIVER 
PAIRS 
••• 


TEXAS 
• 
INSTRUMENTS 


• 
Meets EIA Standards RS·422-A, RS·423-A, ' 
and RS-485 


• 
Meets CCITT Recommendations V. 10, 
V.11, X.26, and X.27 


• 
Designed for Multipoint Bus Transmission on 
Long Bus Lines in Noisy Environments 


• 
3-State Outputs 


• 
Common-Mode Input Voltage Range 
-12Vt012V 


• 
Input Sensitivity 
± 200 mV 


• 
Input Hysteresis 
50 mV Typ 


• 
High Input Impedance ... 
12 kO Min 


• 
Operates from Single S-V Supply 


• 
Low Power Requirements 


• 
Plug-in Replacement for MC3486 


description 


The 
SN75175 
is 
a monolithic 
quadruple 
differential line receiver with 3·state outputs. It 
is designed to meet the requirements of EIA 
Standards RS·422·A, RS·423·A, and RS-485 
and 
several 
CCITT 
recommendations. 
The 
device is optimized for balanced multipoint bus 
transmission at rates up to 10 megabits per 
second. Each of the two pairs of receivers has 
a common active·high enable. 


The receivers feature high input impedance, 
input hysteresis for increased noise immunity, 
and input 
sensitivity 
of 
±200 mV 
over 
a 
common-mode input voltage range of ± 12 V. 
The 
SN75175 
is 
designed 
for 
optimum 
performance when used with the SN75172 or 
SN75174 quadruple differential line drivers. 


The SN75175 is characterizedfor operation from 
OOC to 70°C. 


DIFFERENTIAL 
INPUTS 
OUTPUT 
ENABLE 
A-B 
V 


VIO'" 
0.2 V 
H 
H 


-0.2 
V < VID < 0.2 V 
H 
? 


VIO'" 
-0.2 V 
H 
L 


X 
L 
Z 


5N75175 
QUADRUPLE 
DIFFERENTIAL 
LINE RECEIVER 


D. J. OR N PACKAGE 


ITOP VIEW) 


18 
1A 
1V 


1.2EN 
2V 
2A 
28 
GND 


Vcc 
48 
4A 


4V 
3,4EN 


3Y 


3A 
38 


1 V16 
2 
15 


3 
14 


4 
13 


5 
12 


6 
11 


7 
10 
8 
9 


t This symbol 
is in accordance 
with 
ANSIIIEEE Std 91-1984 
and 
lEG Publication 
617-12. 
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SN75175 
QUADRUPLE 
DIFFERENTIAL 
LINE RECEIVER 


16.8kn 


NOM 
INPUT 


absolute 
maximum 
ratings 
over operating 
free-air 
temperature 
range (unless otherwise 
noted) 


Supply 
voltage, 
VCC (see Note 
1) . . . . . . . . . . . . . . . . . . 
. . . . . . . . . 
. . . . . . . .. 
7 V 
Input voltage, 
A or 8 inputs. 
. . . . . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
± 25 V 
Differential 
input 
voltage 
(see Note 
2) 
.................................•.. 
± 25 V 
Enable input 
voltage 
. . . . . . . . . 
. . . . . . . . . 
. . . . . . . . . . 
. . . . .. 
7 V 
Low-level 
output 
current 
. . . . . . . . . . . . . . . . . . . . . . . . . . . 
. . . . . .. 
50 mA 
Continuous 
total 
dissipation 
at (or below) 
25°C 
free-air 
temperature 
(see Note 
3): 
D package. 
. . . . . . . . . . . . . . . . . . . . . . . . . 
. . . . . .. 
950 
mW 
J package 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
1025 
mW 
N Package. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . .. 
1150 
mW 
Operating 
free-air 
temperature 
range. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
O°C to 70°C 
Storage 
temperature 
range 
- 65°C 
to 
150°C 
Lead temperature 
1,6 mm (1/16 
inch) from 
case for 60 seconds: 
J package 
- 300°C 
Lead temperature 
1,6 mm (1/16 
inch) from 
case for 
10 seconds: 
D or N package 
-260°C 


NOTES: 
1. All voltage values, except differential 
input voltage, 
are with respect to network 
ground terminal. 


2. 
Differential-input 
voltage 
is measured 
at the noninverting 
input with 
respect to the corresponding 
inverting 
input. 
3. 
For operation 
above 25°C 
free·air temperature, 
derate the 0 package to 608 
mW at 700e 
at the rate of 7.6 
mW/oC, 
the 


J package to 656 mW at 70°C at the rate of 8.2 mW/oC, and the N package to 736 mW at 70°C at the rate of 9.2 mW/oC. 
In the J package. 
SN75175 
chips are glass mounted. 


TEXAS 
• 


INSTRUMENTS 


5N75175 


QUADRUPLE 
DIFFERENTIAL 
LINE RECEIVER 


MIN 
NOM 
MAX 
UNIT 


Supply 
voltage, 
Vee 
4,75 
5 
5,25 
V 


Common~mode 
input 
voltage, 
Vie 
±12 
V 


Differential 
input 
voltage, 
VID 
±12 
V 


High-level 
enable 
input 
voltage, 
VIH 
2 
V 


Low-level 
enable input 
voltage, 
VIL 
0,8 
V 


High-level 
output 
current. 
IOH 
400 
pA 


Low-level 
output 
current, 
IOL 
16 
mA 


Operating 
free-air 
temperature, 
T A 
0 
70 
·e 


electrical 
characteristics 
over recommended 
ranges of common-mode 
input voltage, 
supply voltage, 
and operating 
free-air temperature 
(unless otherwise 
noted) 


PARAMETER 
TEST CONDITIONS 
MIN 
Typt 
MAX 
UNIT 


VTH 
Differential-input 
high-threshold 
Va 
= 2.7 
V. 
10 = 
-0.4 
mA 
0.2 
Y 
voltage 


VTL 
Differential-input 
low-threshold 


Va = 0.5 
V, 
10 = 
16 mA 
-0.2t 
Y 
voltage 


Vhys 
Hysteresis 
§ 
50 
mV 


VIK 
Enable-input 
clamp 
voltage 
II - 
18 mA 
-1.5 
Y 


VOH 
High-Ievei 
output 
voltage 
VID 
- 
200 
mV, 
10H - 
- 400 
pA, See Figure 
I, 
2.7 
V 


VOL 
Low-level 
output 
voltage 
VID = - 200 
mY, 
IIOL 
- 
8 mA 
0.45 


See Figure 
1 


·,IOL 
- 
16 mA 


Y 
0.5 


10Z 
High-impedance-state 
Vo = 0.4 
V to 2.4 V 
±20 
pA 
output current 


II 
Une input 
current 
Other 
input 
at 0 V, 
I VI 
- 
12 V 
1 


See Note 4 
I VI 
0.8 
mA 
= 
-7 
V 


IIH 
High-level 
enable-input 
current 
VIH 
2.7 
V 
20 
pA 


IlL 
Low-level 
enable-input 
current 
VIL 
0.4 
V 
100 
pA 


rl 
Input 
resistance 
12 
kG 


10S 
Short-circuit 
output 
current1 
-15 
-85 
mA 


Ice 
Supply 
current 
Outputs 
disabled 
70 
mA 


t All typical 
values 
are at Vec 
= 5 Y, TA 
= 25·C. 


:f: The algebraic 
convention, 
in which 
the less postitive 
(more negative) 
limit is designated 
88 minimum. 
is used in this data sheet for thr •• hotd 
voltage 
levels 
only, 


§ Hysteresis 
Is the difference 
between 
the positive-going 
input 
threshold 
voltage, 
VT +, and the negative-going 
input 
threshold 
voltage, 


YT _. 
See Figure 4. 
, Not more than 
one output 
should 
be shorted 
at a time 
and the duration 
of the short 
circuit 
should 
not exceed 
one second. 


NOTE 4: 
Refer to EIA standards 
RS-422-A, 
RS-423-A, 
and RS-485 
for exact 
conditions. 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


tPLH 
Propagation 
delay 
time, 
low-to-high-level 
output 
CL 
15 pF, 
See Figure 
2 
22 
35 
n. 


Propagation 
delay 
time, 
high-to-Iow-level 
output 
= 
tpHL 
25 
35 
ns 


tPZH 
Output 
enable time 
to high level 


CL 
15 pF, 
See Figure 3 
13 
30 
ns 
Output 
enable time 
to low 
level 
= 
tpZL 
19 
30 
n. 


tpHZ 
Output 
disable 
time 
from 
high level 
eL = 
15 pF, 
See Figure 3 
26 
35 
ns 


tpLZ 
Output 
disable 
time 
from 
low 
level 
25 
36 
ns 


TEXAS 
..., 
INSTRUMENTS 


I IOH 
+ I-I 


II 
OV 


~tPHL 
-I---VOH 
I 


NOTES: 
A. 
The input pulse is supplied 
by a generator 
having the following 
characteristics: 
PRR ~ 
1 MHz. 
duty cycle = 50%. 
tr ~ 
6 ns, 


If ,,; 6 ns, ZOUI = 50 O. 
B. 
CL includes 
probe 
and stray 
capacitance. 


TEXAS 
• 
INSTRUMENTS 


SN75175 
QUADRUPLE 
DIFFERENTIAL 
LINE 
RECEIVER 


1.5V 


-1.5V--o 
SW2 


o-5V 


~ 


tPZH 
3V 


INPUT 
--1.5VSW1to1.5V 
..1 __ 
0 V 
SW2 open 


~ 
k-tpZH 
SW3 closed 
I 
"-EV 


OH 


OUTPUT 
- 
-1.5 
V 
- 
- 
-OV 


I:P~:;-\ 
tpZL 
C.5V 


. 
~==~VSW1to-1.5V 


I 
SW2 closed 


~ 
14-tpZL SW3 open 


~ 


--4.5V 


OUTPUT 
--1.5V 


VOL 


INPUT~'5V 
tpHZ 
3VSW1101.5V 


SW2 closed 
I 
0 V SW3 closed 
~IPHZ 
I 


OUTPUT 
~f5V_; 
I 
r-- VOH 
~fv-'----L_-1.4V 


3V~lpLZ 
3V 


15V 
SW1to-1.5V 


INPUT 
. 
I 
SW2closed 


- 
- 
-0 
V SW3closed 


I 


~tPLZ 


~ 


---1.4V 


OUTPUT 
__ 0.5 V 


VOL 


NOTES: 
A. The input pulse is supplied by a generator 
haVing the following 
characteristics: 
PAR ;5; 1 MHz, duty cycle = 50%, tf :s 6 ns, 
tr :s 6 ns, Zout 
= 50 n. 
B. CL includes 
probe and stray 
capacitance. 


C. All diodes are 1N916 
or equivalent. 
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51175175 
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VCC·5V 
10=0 
TA·25°C 


I 


VIC· 
~:Cr 


I 
- 
VIC· - 
-12 V 
121V 
I 


VT-- 
VT 
I. 
VT- 
I 
VT+ 
I 
- 
VT+ --' '--VT+ '-- 


HIGH-LEVEL 
OUTPUT 
VOLTAGE 


vs 


HIGH-LEVEL 
OUTPUT 
CURRENT 


VID~ 0.2V 
TA=25°C - 


......••. 
"' 


~ 
I~ ~ 
~ 
~ 
/VCC~5.25V 
I 
I 


~ ~ 
/VCC=5V 


VCC=4.75V 
~ 
~ 
~ ~ 
~ 
~ 
o 
~125-100 -75-50 -25 
0 
25 
50 75 100 125 


Vlo-Oifferentiel 
Input Voltlllle-mV 


f-VCC· 5 V 


f- VIO· 0.2 V 


IOH • --440 IlA 


l'! 
4 


15>i 3 
"o 


"i 
.5 
2 
i:. 
••:i: 
:k 
1 


~ 


o 
o 
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10H-High-Level Output Current-mA 


o o 
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TA-Free-Air Tempereture-· C 
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"i.." 
...•!0.2 
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~ 
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SN75175 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 


TYPICAL 
CHARACTERISTICS 


LOW-LEVEL 
OUTPUT VOLTAGE 


0.5 
VCC = 5 V 
VID = 
-0.2 
V 
IOL = 8 mA 
> 
~ 
0.4 
co:l 
~ 
~ 0.3 


'"o 
"ii 
.5 
0.2 


~ 
...I 
I50.1 
> 


o 
o 
10 
20 
30 
40 
50 
60 
70 
80 


TA-Free-Air 
Temperature-OC 


I 
J 
VID'; 
-0.2 J 
VCC = 5.25 V 
Load = 1 kn to Vcc 


WfJ 
TA=25°C 


Vcc 
= 4.75 V 
"'_ 
I 
VCC=5 
V 


5 


4 
>I 
Q> 
co:l 
3 
0>~ 
'"E- 


2 
'"0I0> 


VID=0.2V 
Load = 8 kn to ground 


I 
l 
TA=25°C 
, 
VCC=5.25 
V- 


I 


VCC = 5 V 
-- 
I 
VCC =4.75 
V- 


>I~ 4 
:l 
~ 
; 
3 
Do; 
9 2 
o 
> 


1.5 
2 


VI-Enable 
Voltage-V. 


0.5 
1.5 
2 
2.5 
3 


VI-Enable 
Voltage-V 


FIGURE 9 


SUPPLY CURRENT 
(ALL 
RECEIVERS) 
vs 
SUPPLY VOLTAGE 
100 


90 


80 
« 
E 
70 
,!. 
c: 
60 
l!!~ 
u 
50 
>a. 
Do 
40 
'" 
CIl 
I 
30 
u 
.!:3 
20 


10 


No load 
- Inputs open 
TA = 25° 
/ 


IOUTPUTS DISABLED V/ 
// 
/ '/ 
// 


~ 
OUTPUTS ENABLED 
F 
f 
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VCC-Supply 
Voltage-V 


FIGURE 
11 
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INSTRUMENTS 


POST OFFICE BOX 855303 
• DAllAS. 
TEXAS 
75285 


• 
Meets EIA Standards RS-422A and CCITT 
Recommendations V.11 and X.27 


• 
Designed for Multipoint Transmission on 
Long Bus Lines in Noisy Environments 


• 
3-State Driver and Receiver Outputs 


• 
Individual Driver and Receiver Enables 


• 
Wide Positive and Negative Input/Output 
Bus Voltage Ranges 


• 
Driver Output Capability. . . ± 60 mA Max 


• 
Thermal Shutdown Protection 


• 
Driver Positive and Negative Current 
Limiting 


• 
Receiver Input Impedance 
12 kG Min 


• 
Receiver Input Sensitivity 
± 200 mV 


• 
Receiver Input Hysteresis 
50 mV Typ 


• 
Operates from Single 5-V Supply 


• 
Low Power Requirements 


description 


The SN75176A differential bus transceiver is a 
monolithic 
integrated 
circuit 
designed 
for 
bidirectional data communication on multipoint 
bus transmission 
lines. 
It 
is designed 
for 
balanced 
transmission 
lines 
and 
meets 
EIA 
Standard 
RS-422A 
and 
CCITT 
Recommendations V.11 and X.27. 


The SN75176A combines a 3-state differential 
line driver and a differential-input 
line receiver 
both of which operate from a single 5-V power 
supply. The driver and receiver have active-high 
and active-low enables.respectively. that can be 
externally connected together to function 
as 
direction control. The driver differential outputs 
and the receiverdifferential inputs are connected 
internally to form differential input/output 
(I/O 
bus ports that are designed to offer minimum 
loadingto the bus whenever the driver is disabled 
or VCC = O. These ports feature wide positive 
and negative common-mode 
voltage 
ranges 
making 
the 
device 
suitable 
for 
party-line 
applications. 


SN75176A 
DIFFERENTIAL BUS TRANSCEIVER 


D OR P 
DUAL-IN·L1NE 
PACKAGE 


(TOP VIEW) 
.~D8 
VCC 
RE 
2 
7 
B 


DE 
3 
6 
A 
D 
4 
5 
GND 


INPUT 
ENABLE 
OUTPUTS 


D 
DE 
A 
B 


H 
H 
H 
L 


L 
H 
L 
H 


X 
L 
Z 
Z 


DIFFERENTIAL 
INPUTS 
ENABLE 
OUTPUT 


A-B 
RE 
R 


vlD;> 
0.2 V 
L 
H 


-0.2 
V < vlD < 0.2 V 
L 
7 


VIO" 
-0.2 V 
L 
L 


X 
H 
Z 


H = high level. 
L = low 
level. 
? = indeterminate. 
X = irrelevant, 
Z = high 
impedance 
(off) 


(61.A 
(7) B 


(61 
} 


(7): 
BUS 
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SN75176A 
DIFFERENTIAL BUS TRANSCEIVER 


• 
description 
(continued) 


The driver is designed to handle loads up to 60 mA of sink or source current. The driver features positive- 
and negative-current limiting and thermal shutdown for protection from line fault conditions. Thermal 
shutdown is designed to occur at a junction temperature of approximately 150 DC. The receiver features 
a minimum input impedanceof 12 kfl. input sensitivity of ±200 mY. and atypical input hysteresisof 50 mY. 


The SN75176A can be used in transmission line applications employing the SN75172 and SN75174 
quadruple differential line drivers and the SN75173 and SN75175 quadruple differential line receivers. 


EQUIVALENT 
OF EACH INPUT 
Vcc 
----- 


Req 


Driver Input: 
Req = 3 kn NOM 
Enable Inputs: Req = 8 kn NOM 


TYPICAL 
OF A AND B I/O PORTS 


-- 
VCC 


TYPICAL 
OF RECEIVER 
OUTPUT 


VCC 
85n 
NOM 


TEXAS 
• 
INSTRUMENTS 


SN75176A 


DIFFERENTIAL BUS TRANSCEIVER 


absolute 
maximum 
ratings 
over operating 
free-air 
temperature 
range (unless otherwise 
noted) 


Supply voltage, vcc (see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
7 V 
Voltage at any bus terminal. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
-10 
V to 15 V 
Enable input voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
5.5 V 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2): 
o package 
725 mW 
P package. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
1000 mW 
Operating free-air temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . .. 
O°C to 70°C 
Storage temperature range 
- 65°C to 150°C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds 
260°C 


NOTES: 
1. 
All voltage 
values, 
except 
differential 
input/output 
bus voltage, 
are with 
respect 
to network 
ground 
terminal. 


2. 
For operation 
above 
25·C 
free-air 
temperature, 
derate the D package 
to 464 
mW at 70·C 
at the rate of 5.8 mW/·C 
and 
derate 
the P package 
to 640 
mW at 70·C 
at the rate of 8.0 
mW/·C. 


MIN 
NOM 
MAX 
UNIT 


Supply 
voltage, 
VCC 
4.75 
5 
5.25 
V 


Voltage 
at eny bus terminel 
(separately 
or common-mode), 
VI or VIC 
-7 
12 
V 


High-level 
input 
voltage, 
VIH 
I D, DE, and 1lE 
2 
V 


Low-level 
input 
voltage, 
VIL 
I D, DE, and liE 
0.8 
V 


Differential 
input 
voltage, 
VID (see Note 31 
±12 
V 


High-level 
output 
current, 
IOH 


Driver 
-60 
mA 


Receiver 
-400 
p.A 


Low-level 
output 
current. 
IOL 


Driver 
60 
mA 


Receiver 
8 


Operating 
free-air 
temperature, 
T A 
0 
70 
·C 


TEXAS 
." 
INSTRUMENTS 


SN75176A 
DIFFERENTIAL BUS TRA.NSCEIVER 


driver electrical 
characteristics 
over recommended 
ranges of supply voltage 
and operating 
free-air 
temperature 
(unless otherwise 
noted). 


PARAMETER 
TEST CONOITIONS 
MIN 
Typt 
MAX 
UNIT 


VIK 
Input 
clamp 
voltage 
II ~ 
-18mA 
- 1.5 
V 


VOH 
High-level 
output 
voltage 


VIH 
= 2 V, 
VIL 
~ 0.8 
V, 


3.7 
V 


10H = 
-33 
mA 


VOL 
Low-level 
output 
volt age 
VIH 
- 
2 V, 
VIL 
- 
0.8 
V, 
1.1 
V 


10L ~ 33 mA 


IVOOll 
Differential 
output 
vc Itage 
10 = 0 
2 VOO2 
V 


IVOO21 


RL - 
1000, 
See Figure 
1 
2 
2.7 


Differential 
output 
vc Itage 


RL = 540, 
See Figure 
1 
V 
1.5 
2.4 


~IVool 


Change 
in magnitude 
of 


±0.2 
V 
differential 
output voltage* 


Voe 
Common-mode 
outpllt voltage 
§ 
RL = 54 0 or 100 0, 
See Figure 
1 
3 
V 


~IVoel 
Change 
in magnitude 
of 
±0.2 
V 
common-mode 
output 
voltage* 


Output 
disabled, 
I Vo 
= 12 V 
1 
10 
Output 
current 
mA 
See Note 4 
I Vo 
= 
-7 
V 
-0.8 


IIH 
High-level 
input 
current 
VI 
~ 2.4 
V 
20 
p.A 


IlL 
Low-level 
input 
current 
VI 
~ 0.4 
V 
-400 
p.A 


Vo 
= 
-7 
V 
-250 


10S 
Short-circuit 
output 
current 
Vo 
= Vee 
250 
mA 


Vo 
= 12 V 
500 


Supply 
current 
Itotal 
package) 
I Outputs 
enabled 
35 
50 
Ice 
No load 
I Outputs 
disabled 
mA 
26 
40 


t All typical 
values 
are at Vee 
= 5 V and TA = 25 ·e. 
~~IVool 
and ~IVoel 
are the changes 
in magnitude 
of VOO and Voe 
respectively, 
that 
occur 
when 
the input 
is changed 
from 
a high 


level to a low level. 


§In EIA Standard RS-422A, 
VOC. whi:h 
is the average of the two output 
voltages with respect to ground. 
is called output 
offset 
voltage, Vas- 
NOTE 4: 
This applies for both 
pOWt~r 
on and power 
off. 
Refer to EIA Standard 
RS-422A 
for exact 
conditions. 


PARAMETEFI 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


too 
Differential-output 
delay time 


RL ~ 600, 
See Figure 3 


40 
60 
ns 


tTO 
Differential-output 
transit 
on time 
65 
95 
ns 


tPZH 
Output 
enable time to hi£ h level 
RL ~ 
1100, 
See Figure 4 
55 
90 
ns 


tPZL 
Output 
enable time to low level 
RL ~ 
1100, 
See Figure 5 
30 
50 
ns 


tpHZ 
Output 
disable time from 
high level 
RL - 
1100, 
See Figure 4 
85 
130 
ns 


tpLZ 
Output 
disable time from 
low 
level 
RL ~ 
1100, 
See Figure 5 
20 
40 
ns 


TEXAS 
." 
INSTRUMENTS 


SN75176A 
DIFFERENTIAL BUS TRANSCEIVER 


RECEIVER 
SECTION 


receiver electrical 
characteristics 
over recommended 
ranges of common-mode 
input voltage. 
supply 


voltage. 
and operating 
free-air temperature 
(unless otherwise 
noted) 


PARAMETER 
TEST 
CONDITIONS 
MIN 
Typt 
MAX 
UNIT 


VTH 
Differential-input 
high-threshold 
voltage 
Vo 
= 2.7 
V, 
10 = 
-0.4 
mA 
0.2 
V 


VTL 
Differential-input 
low-threshold 
voltage 
Vo 
- 
0.5 
V, 
10 - 
8 mA 
-0.2' 
V 


VT+ 
- 
VT- 
Hysteresis 
§ 
50 
mV 


VIK 
Enable-input 
clamp 
voltage 
11- 
-18 
mA 
-1.5 
V 


VOH 
High-level 
output 
voltage 
VID 
~ 
-200 
mV, 
10H 
- 
-400 
~A, 
2.7 
V 


See Figure 
2 


VOL 
Low-level 
output 
voltage 


VID 
~ 
-200 
mV, 
10L ~ 
8 mA, 
0.45 
V 


See Figure 
2 


toz 
High-impedance-state output current 
Vo 
= 0.4 
V to 2.4 
V 
±20 
~A 


Other 
input 
- 
0 V, I VI 
- 
12 V 
1 
II 
Line input 
current 
I VI 
- 


mA 


See Note 
4 
-7 
V 
-0.8 


IIH 
High-level 
enable-input 
current 
VIH = 2.7 
V 
20 
~A 


IlL 
Low-level 
enable-input 
current 
VIL 
- 
0.4 
V 
-100 
~A 


r; 
Input 
resistance 
12 
kll 


10S 
Short-circuit 
output 
current 
-15 
-85 
mA 


ICC 
Supply 
current 
(total 
packagel 
No load 
I Outputs 
enabled 
35 
50 


I Outputs 
disabled 


mA 
26 
40 


tAli 
typical 
values 
are at VCC = 5 V, TA = 25°C. 
*The algebraic 
convention. 
where the less-positive 
(more-negative) 
limit is designated 
minimum, 
is used in this data sheet for common- 
mode input 
voltage 
and threshold 
voltage 
levels only. 
§Hysteresis 
is the difference 
between 
the positive-going 
input threshold 
voltage, 
VT +, and the negative-going 
input threshold 
voltage, 


VT _. 
See Figure 
4. 
NOTE 4: This applies for both power 
on and power 
off. 
Refer to EIA Standard 
RS-422A 
for exact 
conditions. 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


tPLH 
Propagation 
delay time, 
low-to-high-level 
output 
VID 
1.5 V to 
1.5 V, 
21 
35 
ns 


tpHL 
Propagation 
delay time, 
high-to-Iow-Ievel 
output 
CL = 15 pF, 
See Figure 6 
23 
35 
ns 


tpZH 
Output 
enable time to high level 
CL = 
15 pF, 
See Figure 7 
10 
30 
ns 


tpZL 
Output 
enable time to low 
level 
12 
30 
ns 


tpHZ 
Output 
disable time from 
high level 


CL = 
15 pF, 
See Figure 7 
20 
35 
ns 


tPLZ 
Output 
disable time from 
low level 
17 
35 
ns 


TEXAS 
• 
INSTRUMENTS 


SN75176A 
DIFFERENTIAL BUS TRANSCEIVER 


INPUT 
f1.SV 
\~S~ 
3V 


I 
: 
OV 


: 
I 


IDD~ 
~IDD 


I 
I 


I 
T- "'Z.SV 


OUTPUT 
SO% 
I 
SO% 
I 
I 
-.l 


ovor3V--{ 
INP~"SV 
"SV~--~:: 


~IPZH 
I 
O.SV 


I 
I 
-*- VOH 


OUTPUT 
j:.3 V 
: R 


---- 
tpHZ --fe--t.f 
Voff" 
0 V 


I 
_ __ SfRL ~"0 n 


~OUTPUT 


CL=SOpFI 
(See Note B) 


INPUTJ"SV 
~.~v----3V 


I 
I -----ov 


IPZL~ 
I 
I 
I 
I 
~IPLZ 


I 
gi 
SV 
\Z.3V 
£o.sv 


.••.---- 
-,.- 
VOL 


NOTES: 
A. The input 
pulse is suppli 3d by a generator 
having 
the following 
characteristics: 
PRR = 1 MHz. 
50% 
duty 
cycle. 
tr ::s:6 ns, 


If ,;;6 ns. Zout 
= SO O. 
B. CL includes 
probe 
and jiIJ capacitance. 


TEXAS 
.., 
INSTRUMENTS 


SN75176A 


DrFFERENTIAL BUS TRANSCEIVER 


INPUT 
~~.~V- 
3V 
:Ji"~' 
~OV 
I 
~t 


,u.::~"f3V 
'\,~: Voo 


VOL 
TEST CIRCUIT 
VOLTAGE WAVEFORMS 


FIGURE 6. RECEIVER PROPAGATION DELAY TIMES 


~ 


-----3V 


INPUT 
I ----1.5V 


I 
OV 


tpZH ~ 
14- 
~ 
C-VOH 


OUTPUT 
'--J..~~_O.V 


~ 


----3V 


INPUT 
----1.5 
V 


I 
51 to -1.5 
V 
I 
0 V 
52 closed 
I 
530pon 
tpZL -If-t1 
I 


~~_~~4.5V 


OUTPUT~ 
L 


VOL 


INPUT~1'5V 
----3V 
~~:~o~~V 
INPUT~1'5V 
---3V 


53 closed 


I 
OV 
I 
OV 


tPHZ~ 
I 
I 
tPLZ~ 


~ 


I 
VOH 
~I 
---~1.3V 
0.5 V 
OUTPUT 
~ 
- 
- 
OUTPUT 
0.5 V 


---- 
~1.3V 
VOL 


VOL TAGE WAVEFORMS 


51 to -1.5 
V 
52 closed 
53 closed 


NOTES: 
A. 
The input pulse is supplied 
by a generator 
having 
the following 
characteristics: 
PRR = 
1 MHz, 
50% 
duty 
cycle, 
tr :s6 ns, 


tf ",6 ns, Zout = 50 n. 


B. CL includes 
probe and jig capacitance. 


TEXAS '1!1 


INSTRUMENTS 


SN75176A 
DIFFERENTIAL BUS TRANSCEIVER 
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DRIVER 
HIGH-LEVEL 
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VCC=5V 
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............. 


...••...... 


'" \ 


o o 
-20 
-40 
-60 
-80 
-100 
-120 


10H-High 
Level Output Current-mA 


4 


>I 
3.5 


~ 
0 
3 
>•. 
:l 
2.5 
c.•. 
:l0 
2 
••.~ 


i!! 
1.5 
.. 
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0 
I 
0 0.5 
0> 


I 
L 
VCC=5V - 


"""'- 
~ 
TA = 25°C 
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•..•..•..• 
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'\ 


i\ 


1\ 
\ 


> 
~ 
0.5 
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~ 
0.4 
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0.3 
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3: 
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DRIVER 
LOW-LEVEL 
OUTPUT VOLTAGE 


vs 


DRIVER 
LOW-LEVEL 
OUTPUT CURRENT 


5 


> 
4.5 
I.. 
4 
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:l 
3 
So 
:l0 
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.. 
...• 
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I 
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5V 
-TA=25°C 


I 
I 
I 
II 


--- 
- 
,- 
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50 
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80 
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10 - Output Current-mA 


o o 
W 
~ 
W 
00 
100 
1W 


10L - 
Low Level Output 
Current-mA 


vs 


RECEIVER 
LOW-LEVEL 
OUTPUT CURRENT 


0.6 
VCC = 5 V 
TA = 25°C 


TEXAS ." 
INSTRUMENTS 


SN75176A 
DIFFERENTIAL BUS TRANSCEIVER 


RECEIVER OUTPUT VOLTAGE 
vs 
ENABLE VOLTAGE 


5 


4 
>I 
8-:l 
3 
"0>; 
~ 
::l 
2 
0I0> 


VID = 0.2 V 
Load = 8 kU to ground 
.I. 
.1. 
TA = 25°C 


I 


- 
VCC = 5.25 V- 


I 


VCC = 5 V 
~ 
I 


Vcc 
= 4.75 V - 


6 


5 


>I 
4 
"'":l 
"0> 
3 
•.. 
::le- 
::l 
9 
2 
0> 


II 
I 
I 


VCC= 5.25 V 
VID = -0.2 
V 
Load = 1 kU to VCC 
•.. 
TA = 25°V 
VCC = 4.75 V 
"'" 
I 


VCC = 5 V 
I--- 


0.5 
1 
1.5 
2 
2.5 
VI-Enable 
Voltage-V 


TEXAS ~ 
INSfRUMENlS 


SN75176A 
DIFFERENTIAL BUS TRA,NSCEIVER 


TEXAS "1!1 
INSTRUMENTS 


description 


The SN75177B and SN75178B differential bus 
repeaters are monolithic integrated devices each 
designed for one-way data communication on 
multipoint bus transmission lines. These devices 
are designed for balanced transmission bus line 
applications and meet EIA Standard RS-422-A 
and RS-485 and CCITT Recommendations V.11 
and X.27. Each device is designed to improve 
the performance of the data communication over 
long bus lines. The SN75177B and SN75178B 
are identical 
except for the complementary 
enable inputs, which allow the devices to be 
used in pairs for bidirectional communication. 


The SN75177B and SN75178B feature positive- and negative-current limiting 3-state outputs for the 
receiver and driver. The receiver features high input impedance, input hysteresis for increased noise 
immunity, and input sensitivity of ± 200 mV over a common-mode input voltage range of - 7 V to 12 V. 
The driver features thermal shutdown for protection from linefault conditions. Thermalshutdown is designed 
to occur at a junction temperature of approximately 150°C. The driver is designed to drive current loads 
up to 60 mA maximum. 


• 
Meets EIA Standards RS-422-A and RS-485 
and CCITT Recommendations V. 11 and 
X.27 


• 
Designed for Multipoint Transmission on 
Long Bus Lines in Noisy Environments 


• 
3-State Outputs 


• 
Bus Voltage Range ... 
- 7 V to 12 V 


• 
Positive and Negative Current Limiting 


• 
Driver Output Capability ... 
60 mA Max 


• 
Driver Thermal Shutdown Protection 


• 
Receiver Input Impedance 
12 kO Min 


• 
Receiver Input Sensitivity 
± 200 mV 


• 
Receiver Input Hysteresis 
50 mV Typ 


• 
Operates from Single 5-V Supply 


• 
Low Power Requirements 


SN75177B, SN75178B 
DIFFERENTIAL BUS REPEATERS 


SN75177B 
... 
D. JG. 
OR P PACKAGE 


(TOP VIEW) 


VCC[]B A 
T 
2 
7 
B 
EN 
3 
6 
Z 
GND 
4 
5 
Y 


SN75178B 
... 
JG OR P PACKAGE 


(TOP VIEW) 


VCC[]8 A 
T 
2 
7 
B 
EN 
3 
6 
Z 


GND 
4 
5 
Y 


DIFFERENTIAL 
INPUTS 
ENABLE 
OUTPUTS 


A-8 
EN 
T 
Y 
Z 


VIO 
2: 0.2 Y 
H 
H 
H 
L 
-0.2 
V < VIO < 0.2 V 
H 
? 
? 
? 


VIO 
'" 0.2 V 
H 
L 
L 
H 


X 
L 
Z 
Z 
Z 


DIFFERENTIAL 
INPUTS 
ENABLE 
OUTPUTS 


A-B 
EN 
T 
Y 
Z 


VIO 
2: 0.2 V 
L 
H 
H 
L 
-0.2 
Y < YIO < 0.2 V 
L 
? 
? 
? 


YIO 
'" 0.2 V 
L 
L 
L 
H 


X 
H 
Z 
Z 
Z 


The SN75177B and SN75178B are designed for optimum performance when used on transmission buses 
employing the SN75172 and SN75174 differential line drivers, SN75173 and SN75175 differential line 
receivers, or SN75176B bus transceiver. 


PROOUCTIOI 
OATA •••• __ 
In i.I •••• ItI•• 
.- 
II of ,.M_.n 
Uta. P•••••elI ••• ft•••t. 
~fi 
•• ti••• per tho _ 
.1 T•••• 
InJlrum.ntl 
=ri~'I~~~ =:~i:;~1,=~:':'11 
not 
TEXAS 
• 
INSTRUMENTS 


SN75177~ 
SN75178B 


DIFFERENTIAL 
BUS REPEATERS 


~~Yyz 


EN 
13) 


A 
(8) 


8 
17) 


T (2) 
~y 
15) Y 


~ 
161 z 


TYPICAL 
OF ALL 
ORIVER 
OUTPUTS 


VCC 


Driver input: Req = 3 kn NO M 
Enable input: Req .= 8 kn NOM 


TYPICAL 
OF ALL 
RECEIVER 
OUTPUTS 


VCC 


EaUIVALENT 
OF 
EACH 
IlECEIVER 
INPUT 


VCC 


INPUT 
16.8kfi 
NOM 
960 fi 
NOM 


TEXAS 
~ 
INSTRUMENTS 


SN75177B. 
SN75178B 


DIFFERENTIAL 
BUS REPEATERS 


absolute 
maximum 
ratings 
over operating 
free-air temperature 
range (unless otherwise 
noted) 


Supply voltage, Vcc 
(see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
. . . . . . . .. 
7 V 


Voltage range at any bus terminal. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
- 10 V to 15 V 


Differential input voltage (see Note 2) 
± 25 V 


Enableinput voltage. . . . . . . . . . . . . . . 
. . . . . . . . . . . . . . . . . .. 
.. 
5.5 V 


Continuous total dissipation at (or below) 25°C free-air temperature (see Note 3): 
D package .. 
. . . . . . . . . . 
. . . . . . . . 
725 mW 


JG package 
. . . . . . . . . . 
. . . . . . . . 
825 mW 
P package. . . . . . . . . . . . . 
. . . . . . . . . . 
. . . . . . . . 
1000 mW 


Operating free-air temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
ooC to 70°C 


Storage temperature range 
- 65°C to 150°C 


Lead temperature 1.6 mm (1/16 inch) from case for 10 seconds: D or P package 
260°C 


Lead temperature 1.6 mm (1/16 inch) from case for 60 seconds: JG package 
300°C 


NOTES: 
1. All voltage 
values. 
except 
differential 
input 
voltage, 
afe with 
respect to network 
ground 
terminal. 


2. 
Differential 
input voltage 
is measured 
at the noninverting 
input 
with 
respect 
to the corresponding 
inverting 
input. 
3. 
For operation 
above 25°C 
free-air temperature, 
derate the 0 package to 464 
mW at 700e 
at the rate of 5.8 mW/oC, 
the 


JG package to 528 mW at 70·C 
at the rate of 6.6 mW/·C 
and the P package to 640 mW at 70·C 
at the rate of 8.0 mW/ ·C. 


In the JG package, 
SN751778 
and SN751788 
chips 
are glass mounted. 


MIN 
NOM 
MAX 
UNIT 


Supply 
voltage, 
VCC 
4.75 
5 
5.25 
V 


High-level 
input 
voltage, 
VIH 
EN or EN 
2 
V 


Low-level 
linput 
voltage, 
VIL 
EN or EN 
0.8 
V 


Common-mode 
input 
voltage, 
Vie 
-71 
12 
V 


Differential 
input 
voltage, 
VID 
±12 
V 


Driver 
-60 
mA 


High-level 
output 
current, 
IOH 
Receiver 
-400 
~A 


Driver 
60 
mA 
Low-level 
output 
current, 
tOL 
Receiver 
8 


Operating 
free-air temperature, 
TA 
0 
70 
·C 


tThe 
algebraic 
convention. 
where the less-positive 
(more-negative) 
limit is designated 
minimum, 
is used in this data sheet for common- 


mode input voltage 
and threshold 
voltage. 


TEXAS 
• 


INSTRUMENlS 


SN75177B. 
SN75178B 
DIFFERENTIAL BUS REPEATERS 


driver electrical 
characteristics 
over recommended 
ranges of supply voltage 
and operating 
free-air 


temperature 
(unless otherwise 
noted) 


PARAMETER 
TEST CONDITIONS 
MIN 
Typt 
MAX 
UNIT 


VIK 
Input 
clamp voltage 
11= 
-18mA 
-1.5 
V 


Vo 
Output voltage 
10 = 0 
0 
6 
V 


!Voo11 
Differential 
output 
voltage 
10 = 0 
1.5 
6 
V 


RL = 
100 n. See Figure 
1 
lIVOD1 
V 


IVOO21 
Differential 
output 
voltage 
2 


RL ~ 
54 n, See Figure 
1 
1.5 
2.5 
5 
V 


IVOO3! 
Differential 
output 
voltage 
See Note 4 
1.5 
5 
V 


aivool 


Change 
in magnitude 
of 


±0.2 
V 
differential 
output 
vol":agel: 
RL = 
54 n or 100 n, 


See Figure 
1 
3 


VOC 
Common·mode 
outpUl: voltage 
V 
-1 


alvocl 


Change in magnitude 
of 


±0.2 
V 
common-mode 
output 
voltage t: 
I 


10 
Output 
current 
Vee=O,Vo= 
-7Vt012V 
±100 
~A 


10Z 
High·impedance·stage 
VO~-7Vt012V 
±100 
~ 
output current 


IIH 
High-level 
input 
currer t 
VI 
= 
2.4 V 
20 
p.A 


IlL 
Low-level 
input 
current 
VI 
- 
0.4 
V 
-400 
p.A 


Vo 
= 
-7 
V 
-250 


10S 
Short·circuit 
output 
Cl rrent 
Vo 
= Vee 
250 
mA 


Vo 
- 
12 V 
250 


I Outputs 
enabled 
57 
70 
Ice 
Supply 
current 
(total 
package) 
No load 
I Outputs 
disabled 
mA 
26 
35 


t All typical 
values 
are at Vee 
= 
5 V and TA 
= 25°C. 


ta!Vool 
and a!Voci 
are the chanlles 
in magnitude 
of VOO and Voe, 
respectively, 
that 
occur 
when 
the input 
is changed 
from 
a high 


level to a low 
level. 


NOTE 4: 
See EIA Standard 
RS-4E 5 from 
Figure 3.5, 
Test Termination 
Measurement 
2. 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


too 
Differential-output 
delay ':ime 
15 
22 
ns 


tTO 
Differential-output 
transition 
time 
RL = 
54 n, 
See Figure 3 


20 
30 
ns 


tPZH 
Output 
enable time 
to hi~lh level 
RL - 
110 n, 
See Figure 4 
85 
120 
ns 


tPZL 
Output 
enable time 
to low level 
RL = 
110 n, 
See Figure 5 
40 
60 
ns 


tpHZ 
Output 
disable 
time 
from 
high level 
RL = 
110 n, 
See Figure 4 
150 
250 
ns 


tpLZ 
Output 
disable 
time 
from 
low 
level 
RL - 
110 n, 
See Figure 5 
20 
30 
ns 


TEXAS 
.• 
INSTRUMENTS 


SN75177B. 
SN75178B 


DIFFERENTIAL BUS REPEATERS 


DATA 
SHEET PARAMETER 
RS-422-A 
RS-485 


Vo 
Vaa, 
Vab 
Vaa, Vab 


IVOD11 
Va 
Va 


IVoD21 
V, IRL = 100 1lI 
Vt IRL 
~ 
54 1lI 


IVOD31 


Vt (Test termination 


Measurement 
2) 


IIIVODI 
I IVtl-IVtl 
I 
IIVtl-IVtl 
I 


Voe 
IVasl 
IVasl 


IIIVoel 
I Vos 
- 
Vos 
I 
I Vos 
- 
Vos 1 


10S 
lisal, 
lisbl 


10 
lixal, 
lixbl 
lia. lib 


receiver electrical 
characteristics 
over recommended 
ranges of common-mode 
input voltage. 
supply 
voltage. 
and operating 
free-air 
temperature 
(unless otherwise 
noted) 


PARAMETER 
TEST CONDITIONS 
MIN 
Typt 
MAX 
UNIT 


VTH 
Differential-input 
high-threshold 
voltage 
Vo 
= 
2.7 V, 
10 ~ -0.4 
mA 
0.2 
V. 


Vn 
Differential-input 
low-threshold 
voltage 
Vo 
- 
0.5 
V, 
10 - 
8 mA 
-0.2; 
V 


Vhvs 
Hysteresis 
§ 
50 
mV 


VIK 
Enable-input 
clamp 
voltage 
11= 
-18 
mA 
- 1.5 
V 


VOH 
High-level 
output 
voltage 
VID 
= 200 
mV, 
10H = 
- 400 
pA, 
2.7 
V 
See Figure 2 


VOL 
Low-level output voltage 
VID 
~ 
-200 
mV, 
10L ~ 
8 mA, 
0.45 
V 
See Figure 
2 


20 
10Z 
High-impedance-state 
output 
current 
Vo 
= 0.4 
V to 2.4 V 


-400 
pA 


Other 
input 
at 0 V, I VI ~ 12 V 
1 
II 
Line input 
current 
I VI 


mA 
See Note 
5 
= 
-7 
V 
-0.8 


IIH 
High-level 
enable-input 
current 
VIH 
- 
2.7 
V 
20 
pA 


IlL 
Low-level 
enable-input 
current 
VIL = 0.4 
V 
-200 
~A 


r; 
Input 
resistance 
12 
kO 


10S 
Short-circuit 
output 
current 
-15 
-85 
mA 


I Outputs 
enabled 
57 
70 
Ice 
Supply 
current 
Itotal 
packagel 
No load 
I Outputs 
disabled 
mA 
26 
35 


tAli 
typical 
values 
are at VCC 
= 
5 V, TA 
~ 25°C. 


tThe 
algebraic 
convention, 
where the less-positive 
(more-negative) 
limit 
is designated 
minimum, 
is used in this data sheet for common- 


mode input 
voltage 
and threshold 
voltage 
levels only. 


§Hysteresis 
is the difference 
between 
the positive-going 
input threshold 
voltage, 
VT +, and the negative-going 
input threshold 
voltage, 


VT _. 
See Figure 
12, 


NOTE 5: 
Refer to EtA Standard 
RS-422 
for exact 
conditions, 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


tpLH 
Propagation 
delay time, 
low-to-high-Ievel 
output 
VID 
~ 
-1.5 
V to 
1.5 V, 
19 
35 
ns 


tpHL 
Propagation 
delay time, 
high-to-Iow-level 
output 
CL ~ 
15 pF, 
See Figure 6 
30 
40 
ns 


tpZH 
Output 
enable time to high level 


CL = 
15 pF, 
See Figure 7 
10 
20 
ns 


tPZL 
Output 
enable time to low level 
12 
20 
ns 


tpHZ 
Output 
disable time from 
high level 
CL ~ 
15 pF, 
See Figure 8 
25 
35 
ns 


tPLZ 
Output 
disable time 
from 
low level 
17 
25 
ns 


TEXAS 
." 
INSTRUMENTS 


SN75177~ 
SN75178B 
DIFFERENTIAL BUS REPEATERS 


~{ 


~ 
I1t+,o:lOH 
VOL 
,k:. = 
= 
+ -IOH 


CL - 50 pF 
(S••• Not. 
BI 
OUTPUT 


INPUT 
IL5V 
\~5~ 
3V 


r 
I 


I 
I 
OV 
I 
I 
tDO~ 
~too 


I 
I 
I 
T- ~2.5V 


OUTPUT 
I 
I 
50% 


I 
: 
~-2.5V 


tTD -+I:" 
-.l ~ 
tTD 


VOLTAGE WAVEFORMS 


SN'51788 
Enable 
is 
8ctilfelow 


(SN75178AI~ 
V- 
3V 


INP~1.5V 
1.5V1!\..- 


(SN75177A) 
I ----- 
I 
0 V 


I4-*- tPZH 
I 
0.5 V 


I 
I 
-~VOH 
!I 
I ~f" 
j-2.3V 
I 
I 
---- 
tPHZ-k-+I 
Volt 
•••0 V 


NOTES: 
A. The input pulse is supp ied by a generator 
having the following 
characteristics: 
PRR s 1 MHz, 50% duty cycle, tr :$6 ns. 
tf ",6 ns, Zout= 500. 
B. CL includes 
probe and jig capacitance. 


TEXAS 
." 
INSTRUMENlS 


SN75177~ 
SN75178B 


DIFFERENTIAL 
BUS REPEATERS 


5V 


Rl - 
110 (J 


OUTPUT 


(SN75178A)~---- 
----- 
3 V 


INPUT--It\1.5V 
X1.5V 


!SN75177A) 
I ---- 
I 
OV 


tPZl~ 
: 


I 
~tPlZ 


1 
(£i 
5V 


\2.3 
V 
£0.5V 


_.---- 
-,.- 
VOL 


SN751788 
Enable 
is 
active 
low 


Cl - 15PFI 
(See Note B) _ 


~ 


-- 
3V 


INPUT 
1.5 V 
I 
1.5 V 


I 
I 
OV 


I 
""----'oL 
t 


tplH 
~ 
....---..- 
PHl 


T 
~-.~.~VOH 


OUTPU~1.3V 
L 


VOL 


NOTES: 
A. The input 
pulse is supplied 
by a generator 
having 
the following 
characteristics: 
PRR ~ 
1 MHz, 
50% 
duty 
cycle, 
tr 
::50 6 ns, 


tf 
56 
ns. Zout 
= 50 O. 


B. CL includes 
probe 
and"jig capacitance. 


TEXAS 
~ 
INSTRUMENTS 


SN75177B, 
SN75178B 
DIFFERENTIAL 
BUS REP EATERS 


ISN75177BII 


3V 


S1to1.5V 


INPUT 
1.5V r 
S2ope" 
I 
S3 closed 


(SN75178B) 
I 
0 V 


tP,ZH-+f 
14- 


~ 
~VOH 


OUTPUT 
'-~ 
~~ 
_ 
O.V 


(SN75177B)~ 
Y::3V 
S1 to 1.5V 


INPUT 
1.5 V 
S2 closed 


I 
S3 closed 


ISN75178B) 
I 
---- 
Ii V 


tPHZ~ 


o"~", .t'-_~ 
r- Vo, 


~---"1.3V 


ISN75177B)=:x 
X=~1Vto 
-1.5 
V 


INPUT 
1.5 V 
S2 closed 
I 
53 ope" 


(SN75178B) 
---- 
I 
0 V 
I 
tPZL--M-.f 
I 


~.~_~"'4.5V 


OUTPUT--I 
L 


VOL 


(SN75177BI=x 
'/::1 
~o -1.5 
V 


INPUT 
1,5 V 
S2 closed 


I 
S3 closed 
ISN75178B) 
I ----- 
0 V 


I 
tPLZ -44--+t 


I 


. 
~--"'1.3V 


OUTPUT-.J'" 
0.5 V 
'- 


VOL 


NOTES: 
A. 
The input pulse is supplied by a generator 
having the following 
characteristics: 
PRR 
:$ 1 MHz. 
duty cycle 
== 50%. 
tr = tf = 6 ns, 


Zo = 50 n. 


B. CL includes 
probe 
and jig capacitance. 
C. 
All diodes 
are 1N916 
or ,:tquivalent. 


TEXAS l!1 
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5 
> 
4.5 
I.. 
'" 
4 
~ 
"0> 
3.5 
~ 
"So 
3 
"0 
2.5 
a; 
>.. 
2 
...J 
.=; 
'" 
1.5 
:t: 
I 
:I:0 
0.5 
> 


I 


VCC = 5 V 
TA = 25°C 
r----- 
---...... 


..•.•..••.•r--... 


\ 


5 


> 
4.5 


I.. 
4 
'"~ 
"0 
3.5 
>~ 
" 
3 
So 
"0 
2.5 
a;> 
2 
.. 
...J 
~ 
1.5 
0 
...J 
I 
...J 
0 
0.5 
> 


VCC 


I 
= 5 V 


-TA 
= 25°C 


I 
/ 
I 


~ -- 
-- 
/' 


-20 
-40 
-60 
-80 
-100 
-120 


10H-High 
Level Output Current-mA 


4 
>I 
3.5 
8.~ 
"0 
3 
>~ 
" 
2.5 
So 
"0 
2 
••.'""~ 1.5 
~ 
C 
I 
C0 0.5 
> 


I 
L 


VCC = 5 V - 
....•...'-.. 


TA = 25°C 


....•... 


i'-- 


f'... 


'" '" 


\ 
\ 


5 


4 
>I.. 
'"~ 
3 
"0>~" 
So 


2 
"0 
I0> 


VCC = 5 V 
10 =0 
TA = 25°C 


I 
I 


VIC= 
VIC = 
VI~= 


-12V 
OV 
~ 
12,V 
f--- 


I 
I 
I 
VT-- 
VT 
I 
VT- 
I 
VT+ 
~ 
VT+ - r-VT+ 
r--- 


o o 
10 
20 
30 
40 
50 
60 
70 
80 
90 100 


10 - Output Current-mA 
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5 


>I•. 
'" 
4 
~ 
"0>~ 
" 
3 
E- 
"0 
~ 
2 
•. 
..J 
.I: 
'"J: 
I:I:0> 


VID~0.2V 
TA = 25°C 


....•••.. 


...:::: ~ 
~ ~ 
I~~ 
/"CC 
- 5.25 V 


~ 
I 
I 
I 
- 


~ ¥....... 
VCC=5V·- 


VCC = 4.75 V 
~ I~ 


I~ ~ 
~ ~ 
o 
o 
-10 
-20 
-30 
--40 
-50 


10H-High-Level 
Output Current-mA 


vs 


LOW·LEVEL OUTPUT CURRENT 


VCC - 
5 V 
TA - 
25°C 
VIO - 
-0.2 
V - 


=r& 
0.5 
~ 
"0 
:: 
0.4 
"E- 
"o 
0.3 
a; 
>•. 
..J 
~ 
0.2 


..J 
I 
~ 
0.1 
> 


o o 
5 
10 
Hi 
20 
25 
30 


10L -Low 
Level Ot tput Current-mA 


5 


>I•. 
4 
'"~ 
"0>~ 
" 
3 
E- 
"0 
a; 
> 
2 
•. 
..J~ 
.!!' 
:I: 
I:I:0> 


VCC = 5 V 
VID = 0.2 V 
10H = ~401J.A 


00 
10 
20 
30 
40 
50 
60 
70 
80 


TA-Free-Air 
Temperature- °c 


0.5 


>I•. 0.4 
'"~ 
"0>~ 
" 
0.3 
c.:;0 
a;> 
0.2 
•. 
..J 
~ 
0 
..J 
I 
0.1 
..J 
0> 


VCC = 5 V 
VID = -0.2 
V 
- 
10L = 8 mA 


o o 
10 
20 
30 
40 
50 
60 
70 
80 


TA -Free-Air 
Temperature-OC 
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TEXAS 
~ 
INSTRUMENTS 


POST OFFICE BOX 655303 
• DALLAS, 
TEXAS 
75265 


• 
Meets EIA Standards RS-422-A and RS-485 
and CCITT Recommendations V.11 and 
X.27 


• 
Bus Voltage Range ... 
- 7 V to 12 V 


• 
Positive and Negative Current Limiting 


• 
Driver Output Capability . . . 60 mA Max 


• 
Driver Thermal Shutdown Protection 


• 
Receiver Input Impedance . . . 12 k!l Min 


• 
Receiver Input Sensitivity . 


• 
Receiver Input Hysteresis . 


±200 mV 


50 mV Typ 


• 
Operates from Single 5-V Supply 


• 
Low Power Requirements 


description 


The SN75179B driver and bus receivercircuit is 
a monolithic integrated device designed for 
balanced transmission line applications and 
meets EIAStandardsRS-422-Aand RS-485and 
CCITT Recommendations V.11 and X.27. It is 
designed to improve the performance of full- 
duplex data communicationsover long bus lines. 


The SN75179B driver outputs provide limiting 
for both positive and negative currents. The 
receiver features high input impedance, input 
hysteresis for increased noise immunity, and 
input sensitivity of ± 200 mV over a common- 
mode input voltage range of -12 
V to 12 V. 


T!le 
driver 
provides thermal 
shutdown 
for 
protection from line fault conditions. Thermal 
~hutdown is designed to occur at a junction 
temperature 
of 
approximately 
150°C. 
The 
device is designed to drive current loads of up 
to 60 mA maximum. 


The SN75179B is characterized for operation 
from OOCto 70°C. 


SN75179B 
DIFFERENTIAL 
DRIVER 
AND 
RECEIVER 
PAIR 


D, JG, 
OR P PACKAGE 


ITOP 
VIEW) 
VCC[]8 A 
R 
2 
7 
B 
D 
3 
6 
Z 


GND 
4 
5 
Y 


INPUT 
OUTPUTS 


D 
y 
Z 


H 
H 
L 


L 
L 
H 


DIFFERENTIAL 
INPUTS 
OUTPUT 


A-B 
R 


VIO '" 0.2 V 
H 


-0.2 
V< 
VIO< 
0.2 V 
? 


VIO " 
-0.2 
V 
L 


~ 


8)A 


R 
121 
.IT 
m 
B 


~ 


6)Z 
131 
o 
151 
y 


PRODUCTION 
DATA documents 
contain 
information 
current IS of publiClition dat•. Producu conform to 
specifications plr the terms of T,xlS Instruments 
~:~~:~~i~a{::1~18 
~~::i~~ti:; 
:1~O::~:~:t:~~S 
not 
TEXAS 
." 
INSTRUMENTS 


SN75179B 
DIFFERENTIAL 
DRIVER 
nND 
RECEIVER 
PAIR 


EQUIVALENT 
OF ORIVER INPUT 


VCC 


TYPICAL 
OF ALL 
DRIVER 
OUTPUTS 


VCC 


TYPICAL 
OF ALL 
RECEIVER 
OUTPUTS 


VCC 


EQUIVALENT 
OF EACH RECEIVER 
INPUT 


VCC 


INPUT 
16.8kn 
NOM 
960n 
NOM 


absolute maximum 
ratings over operating free-air temperature 
range (unless otherwise 
noted) 


Supply 
voltage, 
VCC 
(see Note 
1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
7 V 
Voltage 
at any bus terminal. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
- 10 V to 
15 V 
Differential 
input 
voltage 
(see Note 2) 
± 25 V 
Continuous 
total 
dissipcltion 
at (or below 
25°C 
free-air 
temperature 
(see Note 
3): 
D package 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
725 
mW 
JG package 
..................................••.................... 
825 
mW 
P package. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
1000 
mW 
Operating 
free-air 
temperature 
range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
O°C to 70°C 
Storage 
temperature 
range 
- 65°C 
to 
150°C 
Lead temperature 
1,6 rrm 
(1/16 
inch) from 
case for 
10 seconds: 
D or P package 
260°C 
Lead temperature 
1,6 rrm 
(1/16 
inch) from 
case for 60 seconds: 
JG package 
300°C 


NOTES: 
1. 
All voltage values, except differential 
input voltage, 
are with 
respect to network 
ground terminal. 


2. 
Differential-input 
voltagn 
is measured at the noninverting 
input with 
respect to the corresponding 
inverting 
input. 


3. For operation above 25 


HC free-air temperature. derate the 0 package to 464 mW at 70°C at the rate of 5.8 mW/oC, 
the 


JG package to 528 mW at 700e at the rate of 6.6 mw/oe 
and the P package to 640 mW at 700e at the rate of 8.0 mw/oe 
.. 


In the JG package SNni179B. 
chips are glass mounted. 


TEXAS 
~ 
INSTRUMENTS 


SN751798 


DIFFERENTIAL 
DRIVER 
AND 
RECEIVER 
PAIR 


MIN 
NOM 
MAX 
UNIT 


Supply 
voltage. 
Vee 
4.75 
5 
5.25 
V 


High·level 
input voltage, 
VIH 
Driver 
2 
V 


Low-level 
input voltage, 
VIL 
Driver 
0.8 
V 


Common·mode 
input 
voltage, 
VIe 
-71 
12 
V 


Differential 
input 
voltage, 
VID 
±12 
V 


Driver 
-60 
mA 
High-level 
output 
current, 
IOH 
Receiver 
400 
~A 


Driver 
60 
Low-level 
output 
current, 
10L 
mA 
Receiver 
8 


Operating 
free-air temperature, 
TA 
0 
70 
°e 


t The algebraic 
convention, 
where 
the less-positive 
(more-negative) 
limit 
is designated 
minimum, 
is used in this data sheet for common- 


mode 
input 
voltage 
and 
threshold 
voltage. 


driver electrical 
characteristics 
over recommended 
ranges of supply voltage 
and operating 
free-air 
temperature 
(unless otherwise 
noted) 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP* 
MAX 
UNIT 


VIK 
Input 
clamp voltage 
II ~ 
-18 
mA 
-1.5 
V 


Vo 
Output 
voltage 
10 - 
0 
0 
6 
V 


IVOD11 
Differential 
output 
voltage 
10 = 0 
1.5 
6 
V 


RL = 
100 O. 
See Figure 
1 
V,VOD1 
V 
IVOD21 
Differential 
output 
voltage 
2 


RL - 
54 O. 
See Figure 
1 
1.5 
2.5 
5 
V 
IVOD31 
Differential 
output 
voltage 
See Note 4 
1.5 
5 
V 


alVODI 


Change 
in magnitude 
of 


±0.2 
V 
differential 
output 
voltage § 


Voe 
Common-mode 
output 
voltage 
RL = 54 0 or 100 O. 
See Figure 
1 
+3 
V 
-1 


alvoel 


Change 
in magnitude 
of 
±0.2 
V 
common-mode 
output 
voltage § 


10 
Output 
current 
Vee 
- 
O. 
Vo--7Vta12V 
±100 
~A 


IIH 
High-level 
input 
current 
VI 
- 
2.4 
V 
20 
~A 


IlL 
Low-level 
input 
current 
VI 
- 
0.4 
V 
-200 
~ 


10S 
Short-circuit 
output 
current 
Vo 
- 
-7 
V 
-250 
mA 
Vo 
- 
Vee 
or 12 V 
250 


Ice 
Supply 
current 
(total 
package) 
No load 
57 
70 
mA 


tAli 
typical 
values 
are at Vee 
= 5 V and TA = 25°C. 
§aIVODI 
and alVoel 
are the changes 
in magnitude 
of VOD and Voe. 
respectively. 
that 
occur 
when 
the input 
is changed 
from 
a high 
level to a low 
level. 


NOTE 4: 
See EtA Standard 
RS-485. 
Figure 
3.5. 
Test Termination 
Measurement 
2. 


PARAMETER 


Differential-output 
delay time 


Differential-output 
transition 
time 


TYP 
MAX 
15 
22 


20 
30 


TEXAS 
• 
INSTRUMENTS 


SN75179B 
DIFFERENTIAL 
DRIVER 
A,ND RECEIVER 
PAIR 


DATA 
SHEET PARAMETER 
RS-422-A 
RS-485 


VA 
Voa, 
Vob 
Voa, 
Vob 


IVOD11 
VO 
Vo 


tVOD21 
Vt 
IRL - 
10001 
Vt IRL - 
5401 


IVOD31 


Vt (Test termination 


Measurement 
2) 


I!.IVODI 
t tVtl-tVtl 
t 
IIVtl-IVtI 
t 


Vor 
IVosl 
IVost 


I!.IVoci 
IVos 
- 
Vosl 
IVos 
- 
Vosl 


10S 
IIsal, 
IIsbl 


10 
IIxal, 
IIxbl 
lia, lib 


receiver electrical 
characteristics 
over recommended 
ranges of common-mode 
input voltage. 
supply 
voltage. 
and operating 
fre,a-air temperature 
(unless otherwise 
noted) 


PARAMETER 
TEST CONDITIONS 
MIN 
Typt 
MAX 
UNIT 


VTH 
Differential-input 
high-thl 
eshold 
voltage 
Va 
= 2.7 
V, 
10 = 
-0.4 
mA 
0.2 
V 


VTL 
Differential-input 
low~thmshold 
voltage 
Vo 
= 0.5 
V, 
10 = 8 mA 
-0.2t 
V 


Vhys 
Hysteresis 
§ 
50 
mV 


VOH 
High-level 
output 
voltage 
VID 
- 
200 
mY, 
IOH 
- 
-400 
~A, 
2.7 
V 


See Figure 
2 


VOL 
Low-level output voltage 
VID = 
-200 
mY, 
10L = 8 mA, 
0.45 
V 


See Figure 
2 


Other 
input 
at 0 V, I VI = 
12 V 
1 


II 
Line input 
current 
I VI 


mA 
See Note 
5 
= 
-7 
V 
-0.8 


r; 
Input 
resistance 
12 
klJ 


iOS 
Short-circuit 
output 
current 
-15 
-85 
mA 


ICC 
Supply 
current 
Itotal 
package) 
No load 
57 
70 
mA 


t All typical 
values 
are at VCC = 5 II, TA = 25 DC. 


:S:Thealgebraic 
convention, 
where 
th'3 less-positive 
(more-negative) 
limit 
is designated 
minimum, 
is used in this data sheet for common· 


mode 
input 
voltage 
and threshold 
\loltage levels only. 


§ Hysteresis 
is the difference 
between 
the positive-going 
input threshold 
voltage, Vr +, and the negative-going 
input threshold 
voltage, Vr _ . 
NOTE 5: Refer to EIA Standard 
RS-422-A 
for exact 
conditions. 


PARAMETER 


Propagation 
delay time, 
low-to-high-Ievel 
output 


Propagation 
delay time, 
high-to-low-level 
output 


TEST CONDITIONS 


VID 
= 
-1.5 
V to 
1.5 V, 


CL = 15 pF, 
See Figure 4 


TYP 
MAX 


19 
35 


30 
40 


TEXAS 
• 
INSTRUMENTS 


SN75179B 


DIFFERENTIAL 
DRIVER 
AND 
RECEIVER 
PAIR 


CL = 50 pF 
(S•• Not. BI 


OUTPUT 


INPUT 
!1.5V 
,\,~~5~ 
3V 


I 
i 
OV 


: 
I 


tDD~ 
~tDD 


I 
I 
I 
T- "2.5 
V 


OUTPUT 
I 
50% 
II 
"-2.5 V 


-.l ~ 
tTO 


VOLTAGE 
WAVEFORMS 


~ 


-- 
3V 


INPUT 
1.5 V 
I 
1.5V 
I 
I 
OV 


tPLH~ 
~tPHL 


~ 


-:-- 
VOH 


OUTPUT 
1.3 V 
1.3V 


VOL 


NOTES: 
A. 
The input pulse is supplied 
by a generator 
having 
the following 
characteristics: 
PRR :s 1 MHz, 
50% 
duty 
cycle, 
tr :s 6 ns, 


tf S 6 ns, Zo = 50 O. 
B. 
CL includes 
probe 
and jig capacitance. 


TEXAS 
~ 
INSTRUMENTS 


SN75179B 
DIFFERENTIAL 
DRIVER 
AND 
RECEIVER 
PAIR 
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10H-High-level OutplJtCurrent-mA 
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DRIVER LOW-LEVEL OUTPUT VOLTAGE 
vs 
LOW-LEVEL OUTPUT CURRENT 
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10-Output ClJrrent-mA 
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VCC = 5 V 
10 - 
0 
TA - 
25°C 


VIC = 
VIC - 
I- 


VIC _ - 
-12 
V 
OV 
12 V 


VT- 
VT- 
I- 
VT- - 
VT+ 
VT+ 
VT+ 
I- 
- 


o 
-125 
-75 
-25 
0 
25 
50 
75 
100125 
lID-Differential 
Input Voltage-mA 
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SN751798 


DIFFERENTIAL DRIVER AND RECEIVER PAIR 


RECEIVER HIGH-LEVEL OUTPUT VOLTAGE 
vs 
HIGH-LEVEL OUTPUT CURRENT 


5 
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RECEIVER LOW-LEVEL OUTPUT VOLTAGE 


vs 


LOW-LEVEL OUTPUT CURRENT 
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JOL- Low-Level Output Current - mA 


FIGURE 11 


VCC - 
5 V 


""' VID = 0.2 V 
IOH = - 
440 p.A 
, 
o 
o 
10 
20 
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TA-Free-Air 
TemperatureoC 


VCC - 
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VID - 
- 
0.2 V 


IOL - 
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TEXAS 
.~ 


INSTRUMENTS 


SN75186 
QUADRUPLE DRIVER/RECEIVER 
WITH LOOPBACK 


• 
Meets Standards 
RS·232·C, EIA-232-D, and 
CCITTV.28 
• 
Four Independent 
Drivers 
and Receivers 
• 
Loopback 
Mode Functionally 
Self-Tests 
Drivers 
and Receivers 
Without 
Disconnection 
From Line 
• 
Driver Slew Rate Limited 
to 30 V/IJ.SMax 
• 
Built-in 
Receiver 
1-1J.SNoise Filter 
• 
Internal 
Thermal 
Overload 
Protection 
• 
EIA-232-D Inputs 
and Outputs 
Withstand 


±30V 
• 
Low Supply 
Current 
... 
2.5 mA Typ 
• 
ESD Protection 
Exceeds 2000 V Per 
MIL-STD-833C 
Method 3015 


description 


The 
SN75186 
Is a low-power 
bipolar 
device 
containing four driver/receiver 
pairs designed to 
interface data terminal equipment (DTE) with data 
circuit-terminating 
equipment (DCE). Additionally, 
the SN75186 has a loop back mode that may be 
used by a data communication 
system to perform 
a functional self test on each driver/receiver 
pair, 
removing the need to locally disconnect 
cables 
and install a loop back connector. 
Flexibility 
of 
control 
is ensured 
by each driver/receiver 
pair 
having 
its 
own 
loop back 
control 
input. 
The 
SN75186 
is designed 
to conform 
to standards 
RS-232-C, 
its 
revision 
ANSI/EIA-232-D-1986, 
and CCITT V.28. 


The maximum slew rate is limited to 30 V/IJ.Sat the 
driver outputs 
and drives a capacitive 
load of 
2500 pF at 20 kBaud. The receivers have input 
filters that disregard 
input noise pulses shorter 
than 1 IJ.s.The SN75186 is a robust device capable 
of withstanding 
± 30 V at driver outputs and at 
receiver inputs whether powered or unpowered. 
This device has an internal ESD protection rated 
at 2 kV to prevent functional failures. 


The SN75186 is characterizea Toroperation from 
O°C to 70°C. 


FN PACKAGE 


(TOP VIEW) 


4321282726 


.5 
25 
1Y 
6 
24 
18 
7 
23 
2Y 
8 
22 
28 
9 
21 
3Y 
10 
20 
38 
11 
19 
4Y 
12131415161718 


LOOPBACK 
INPUTS 
OUTPUT 
LB 
A 
Bt 
Z 
H 
X 
H 
L 
H 
X 
L 
H 
L 
L 
X 
L 
L 
H 
X 
H 


LOOPBACK 
INPUT 
OUTPUT 
LB 
A 
yt 


H 
H 
L 


H 
L 
H 
L 
X 
L 
t Voltagesare RS-232-C, EIA-232-D,and 
V.28levels 
H = high level, L = low level,X = irrelevant 


PRODUCTION 
DATA 
documents 
contain 
InfOnNItion 
current 
::.~~~~I~;~~~~:~::~::~~·.~:':=~~=:~rJd~~r:~ 
proc••• lng 
does 
not 
necesaarlly 
Include 
te,tlng 
of 
,II 
parlmeters. 
TEXAS II 
INSlRUMENTS 


SN75186 
QUADRUPLE 
DRIVER/RIECEIVER WITH LOOPBACK 


5 
G1 
8 
G2 
11 
G3 
14 
G4., 
r 
~ 
25 
3 
•... 
1 
1V5 


4 
4 
24 
5 
1.Jr 
~ 
23 
6 
•... 
2 
2V6 


7 
4 
2.Jr 
22 
6 
~ 
21 
9 
•... 
3 
3V7 


10 
4 
20 
7 
3.Jr 
~ 
19 


12 
•... 
4 
4V8 


13 
"4 
4.Jr 
18 
8 
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GNO 


VEE 


VCC1 


8V 
ESO 
Protection 


8V 


GNO 


OUTPUT 


01 


TEXAS ~ 
INSlRUMENlS 


SN75186 
QUADRUPLE 
DRIVER/RECEIVER 
WITH LOOPBACK 


absolute maximum ratln~lsover operating free-air temperature range (unless otherwise noted) 


Supply voltage, VCC1 (see Note 1) 
15 V 
Supply voltage, VCC2 
........................................................•.............. 
7 V 
Supply voltage, VEE ... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
- 15 V 
Receiver input voltage range 
- 30 V to 30 V 
Driver input voltage range 
(VEE + 2 V) to VCC1 V 
Loopback input voltage range 
0 V to 7 V 
Driver output voltage range 
-30 V to 30 V 
Continuous total power dissipation at (or below) 25°C free-air 
temperature 
(see Note 2) 
...................................................•....... 
1400 mW 
Operating free-air tempe rature range, TA 
O°C to 70°C 
Storage temperature 
range 
- 65°C to 150°C 
Case temperature for 10 seconds 
260°C 


NOTES: 
1. 
All voltages 
are with respect 
to the network 
ground 
terminal. 


2. 
For operation 
above 
25'C 
free-air 
temperature. 
derate 
linearly 
to 896 mW at 70'C 
at the rate of 11.2 mWI'C. 


MIN 
NOM 
MAX 
UNIT 


Supply 
vollage. 
VCCl 
10.8 
12 
13.2 
V 


Supply 
voltage, 
VCC2 
4.5 
5 
5.5 
V 


Supply 
voltage, 
VEE 
-10.8 
-12 
-13.2 
V 


Input voltage, 
VI 
Driver 
and loopback 
0 
VCC2 
V 


Input voltage, 
VI (see Note 3) 
Receiver 
±30 
V 


High-level 
input vollage, 
VIH 
Driver 
and loopback 
2 
V 


Low-level 
input vollage, 
VIL 
Driver 
and loopback 
0.8 
V 


Output 
vollage, 
VO, powered 
on or off 
Driver 
±30 
V 


High-level 
output 
current, 
IOH 
Receiver 
-4 
mA 


Low-level 
output 
current, 
IOL 
Receiver 
4 
mA 


Operating 
free-air 
temperature, 
T A 
0 
70 
'C 


NOTE 
3: 
If all receiver 
inputs 
are hele at ± 30V, the thermal 
dissipation 
limll of the package 
may be exceeded. 
The thermal 
shutdown 
may not 


protect 
the device, 
as this dissipation 
occurs 
in the receiver 
input 
resistors. 


TEXAS ..., 
INSTRUMENTS 


SN75186 


QUADRUPLE DRIVER/RECEIVER 
WITH LOOPBACK 


driver electrical characteristics over full recommended ranges of supply voltage and operating 
free-air temperature (unless otherwise noted) 


PARAMETER 
TEST 
CONDITIONS 
MIN 
TYpt 
MAX 
UNIT 


VOH 
High-level 
output 
voltage 
RL = 3 kQ, 
VIL = 0.8 V, 
See Figure 
1 
7 
V 


VOL 
Low-level 
output 
voltage; 
RL = 3 kQ, 
VIH = 2V, 
See Figure 
1 
-7 
V 


VOHILBI 
High-level 
output 
voltage 
in loopback 
mode;91l 
RL = 3 kQ, 
LB at 0.8 V, 
VIL=0.8V 
- 
-7 
V 


IIH 
High-level 
input current 
(driver 
and locpback 
VI=5V, 
See Figure 
2 
100 
JlA 
inputs)# 


IlL 


Low-level 
input current 
(driver 
and loopback 
VI =0, 
See Figure 
2 
-100 
JlA 
inputs)# 


IOS(H) 
High-level 
short-circuit 
output 
current 
VI =0.8 
V, 
VO=O, 


-10 
-20 
-35 
mA 
See Note 4 and Figure 
1 


IOS(L) 
Low-level 
short-circuit 
output 
current 
VI=2V, 
Vo 
=0, 


10 
20 
35 
mA 
See Note 4 and Figure 
1 


ICCl 
Supply 
current 
from VCCl 
No load 
2.5 
4 
mA 


ICCHLB) 
Supply 
current 
from VCCl 
w~h loopback 
on 
No load, 
LB at 0.8 V 
10 
mA 


lEE 
Supply 
current 
from VEE 
No load 
-2.5 
-4 
mA 


IEEILB) 
Supply 
current 
from VEE with loopback 
on 
No load, 
LB at 0.8 V 
-10 
mA 


ICC2 
Supply 
current 
from VCC2 
No load, 
VI = 0, 
See Note 6 
-10 
-100 
JlA 


No load, 
LB at O.BV, 
VI=O, 
ICC2(LB) 
Supply 
current 
from VCC2 
with loopback 
on 
See Note 6 
-10 
-100 
JlA 


ro 
Output 
resistance 
VCCl 
= VEE = VCC2 
= 0, 
0.3 
5 
kQ 
VO=-2Vt02V, 
See Note 5 


t All typical 
values 
are aIT A = 25'C. 


; The algebraic 
convention, 
where 
the more positive 
(less negative) 
lim~ is designated 
as maximum, 
is used in this data sheet for logic levels only. 
§ This is the most 
pos~ive 
level that the driver 
output 
will rise to when 
the device 
is in the loopback 
mode 
and the driver 
input 
is at a low level. 


, The loopback 
mode 
should 
be entered 
only when 
the driver 
output 
is in the low (marking) 
state. 


# Unused 
driver 
inputs 
should 
be tied to a V or VCC2; 
unused 
loopback 
inputs 
should 
be tied to VCC2. 


NOTES: 
4. 
Minimum 
IOS(H} 
and IOS{L} are specified 
at Vo = a as this more accurately 
describes 
the output 
current 
needed 
to dynamically 
drive 
capacitive 
lines. A minimum 
of ±1a mA is sufficient 
to drive 2500 pF in parallel 
w~h 3 kQ at a slew rate of 4 V/l,J.s( in accordance 
with 
EIA-232-D 
end V.28). 
5. 
Test conditions 
are those 
specffied 
by EIA-232-D. 
6. 
Without 
a load end VI = 0, the worst 
case conditions, 
VCC2 
pin sources 
a small 
current 
originating 
from VCC1 
giving 
ICC2 supply 


current 
a negative 
sign. 
When 
a receiver 
has 
an 
output 
load, 
VCC2 
sinks 
static 
and 
dynamic 
supply 
currents 
to meet 
load 
requirements. 


T~lf 
INSTRUMENTS 


SN75186 
QUADRUPLE 
DRIVER/FIECEIVER 
WITH LOOPBACK 


driver switching charactl!ristlcs over full recommended ranges of supply voltages and operating 
free-air temperature (unless otherwise noted) 


PARAMETER 
TEST 
CONOITIONS 
MIN 
TYpt 
MAX 
UNIT 


tpLH 
Propagation 
delay time, 
I,)w-to·high 
level output 
RL = 3 kQ to 7 kQ, 
CL=15pF, 
0.6 
5 
fJ.S 


tpHL 
Propagation 
delay 
time, 
high-to-Iow-Ievel 
output 
See Figure 
3 
0.8 
5 
fJ.S 


ItPLH 
- tpHL 
I 
RL = 3 kQ to 7 kQ, 
0.2 
1 
tskew 
CL = 15 pFto 
2500 pF 
fJ.S 


SR 
Output 
slew rate 
RL = 3 kQ to 7 kQ, 
VlfJ.S 
CL = 15 pFto 
2500 
pF 
4 
30 


tpd(ILB) 
Propagation 
delay time going 
into loopback 
model 
RL = 3 kQ to 7 kQ, 
See Note 7, 
3 
50 
See Figure 
7 
I'S 


tpd(OLB) 
Propagation 
delay time going 
out of loopback 
mode§ 
RL = 3 kQ to 7 kQ, 
See Note 7, 
3 
50 
See Figure 
7 
fJ.S 


tpd(LB) 
Propagation 
delay time in loopback 
mode ~ 
RL = 3 kQ to 7 kQ, 
See Note 7, 


3 
15 
See Figure 
8 
fJ.S 


tskew 
Skew time in loopback 
mode 
RL - 3 kQ to 7 kQ, 
See Note 7 
4 
10 
fJ.S 
t All typical 
values 
are at T A = 25"C. 


l This is the delay 
between 
entering 
Ihe loopback 
mode 
and when 
the data on the receiver 
output 
becomes 
valid. 
§ This is the worst-case 
(rising 
or falling 
edges) 
total propagation 
delay 
between 
driver 
input and receiver 
output 
when 
in the loopback 
mode. 


~ This is the magn~ude 
of the difference 
between 
the propagation 
delay time of the rising and falling 
edges 
of tpd(LB)' 
NOTE 7: 
Skew time is the magn~ud" 
of the difference 
between 
tpHL 
and tpLH 
and is measured 
with a a to 3-V input 
pulse. 


TEXAS ..II 
INSIRUMENlS 


SN75186 
QUADRUPLE 
DRIVER/RECEIVER 
WITH LOOPBACK 


receiver 
electrical 
characteristics 
over full recommended 
ranges 
of supply 
voltages 
and operating 
free-air 
temperature 
(unless 
otherwise 
noted) 


PARAMETER 
TEST 
CONDITIONS 
MIN 
TYpt 
MAX 
UNIT 


VT+ 
Posijive-going 
threshold 
voltage 
See Figure 
5 
1.3 
2 
2.5 
V 


VT 
Negative-going 
threshold 
voltage 
See Figure 
5 
0.5 
1 
1.7 
V 


Vhvs 
Input hysteresis 
(VT + - VT-) 
0.5 
1 
1.5 
V 


VI = - 3 V or inputs 
open, 
IOH = -20 
JlA 
3.5 
VOH 
High-level 
output 
vo~age 
See Note 8 and Figure 
5, 
IOH=-4mA 
2.4 
V 


VOL 
Low-level 
output 
voltage 
IOL=4mA, 
VI =3V, 
0.4 
V 


See Figure 
5 


IOS(Hl 
Short-circuit 
output 
current 
at high-level 
VOH 
= 0, 
See Figure 
4 
-20 
~O 
mA 


IOS(L) 
Short-circuit 
output 
current 
at low-level 
VOL=VCC2, 
See Figure 
4 
20 
60 
mA 


Input resistance 
IViI 
$25V 
3 
rjn 


IViI 
= 3 Vto 
25V 
7 
kO 


receiver 
switching 
characteristics 
over full recommended 
ranges 
of supply voltages 
and operating 
free-air 
temperature 
(unless 
otherwise 
noted) 


PARAMETER 
TEST 
CONDITIONS 
MIN 
TYPT 
MAX 
UNIT 


tpLH 
Propagation 
delay time, 
low-to-high 
level output 
2 
6 
I'S 


tPHL 
Propagation 
delay time, 
high-to-Iow-Ievel 
output 
See Figure 
6 
2 
6 
I's 


ITLH 
Transition 
time, 
low-to-high 
level output; 
CL = 50 pF, 
See Figure 
6 
200 
300 
ns 


ITHL 
Transijion 
time, 
high-to-Iow 
level output; 
50 
300 
ns 


tskew 
I tpLH 
- tpHL I 
0.1 
1 
I'S 


twN 
Maximum 
pulse 
duration 
assumed 
to be noise9 
Pulse 
amplitude 
= 5 V 
1 
2 
4 
I'S 
t All typical 
values 
are at TA = 25'C. 


; Transition 
times 
are measured 
between 
10% and 90% points 
on output 
waveform. 
§ The receiver 
will ignore 
any positive- 
or negative-going 
pulse whose 
duration 
is less than the minimum 
value 
of tw and accept 
any positive- 
or 


negative-going 
pulse whose 
duration 
is greater 
than the maximum 
value 
of two 


TEXAS ." 


INSTRUMENTS 
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Figure 1. Driver 
Test Clrcul't, 


VOH, 
VOL, 
IOS[L). 
IOS(H) 


VEE 


DRIVER 
TEST 
CIRCUIT 


IIH-+ 
VI--([)- 


IlL- 
VI--([)- 


Figure 2. Driver and Loopback 


Test Circuit, 
IlL, IIH 


Input A--i 1.5 v 


tPHL+-+: 


3V 


1.5V 
\------ 
3V 
1-·----OV 
It---+}- tpLH 


I 
VOH 


50% 
I 
3V 


-3V rl--- 
tr~ 
~ 


50% 


I 
-3V 
t,~ 
:- 


* 


VCC1 
VCC2 j' 
I~) 


VI 
B.IT 
Z 
~ 


IOS(L)- 
_ 
-<D-- 
VCC2 
VEE 
- 
• 


NOTES: A. The pulse generator has the following characteristics: tw = 25 I'S, PRR = 20 kHz, Zo = 50 O. 
B. CL includes probe and ji!l capac~ance. 


C. Slew rate 
= 
6 V 
tr or tf 
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SN75186 


QUADRUPLE DRIVER/RECEIVER 
WITH LOOPBACK 


Input B--i 2 V 
!-..w.- 
I' 
'i 
tpHL 


90% 


I 
trHL -+i 


Loopback 
~ 
1.5V 
~ 


InputLB 
~ 
I."V 


I 
I 


tpd(lLB) ~ 
H Ipd(OLB) 


ReceIver 
1 C\I 
~ 


OutpulZ 
~ 
1.5 V 
"- 


Drlver~ 


InpulA 
1.5V 
1.5V 


I 
I 


I 
I 
I 


tpd(LB) -i+--4 
~ 
tpd(LB) 


Receiver 
1 cu 
~ 


OulpulZ 
~ 
1.5 V '-- 


Figure 8. Loop Propagation 
Times In LoopbaCk 
Mode 


NOTES: A. The pulse generalor has the following characterislics: lw = 25 !!S. PRR = 20 kHz, Zo = 50 Q. 


B. CL includes probe and jig capacilance. 
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SN75186 
QUADRUPLE DRIVER/HECEIVER 
WITH LOOPBACK 


In normal operation, thE!SN75186 acts as four independent drivers and receivers; the loopback mode is held 
off by keeping logic inputs LB high. Taking a particular 
LB input low activates the loopback mode in the 
corresponding 
driverfre:eiver 
pair. This causes the output from that driver to be fed back to the input of its 
receiver through dedica':ed internalloopback 
circuitry. Data from the receiver output can then be compared, by 
a communication 
system, with the data transmitted to the driver to determine if the functional operation of the 
driver and receiver together is correct. 


In the loopback mode, e><ternaldata at the input of the receiver is ignored and the driver does not transmit data 
onto the line. Extraneous data is prevented internally from being sent by the driver in the loopback mode by 
clamping its outputto a level below the maximum interface voltage, - 5 V, otthe EIA-232-D marking state. Below 
this marking level, a red Jced 1.5-V output amplitude is used at the driver output. This signal is detected by an 
on-chip loop back comparator and fed to the input stage of the receiver to complete the loop. 


Line faults external to the SN75186 are detected in addition to device failures. These line faults include short 
circuits to ground and to external supply voltages that are greater than (VEE + 7 V) and less than VEE typically. 
For example, with VEE" 
-12 V, line short circuits to voltages greater than -5 V and less than -12 V will be 
detected. The loopback mode should be entered only when the driver output is low, that is, the marking condition 
of EIA-232-D. It is recommended that loop back not be entered when the driver output is in a high state as this 
may cause a low-level, nondamaging oscillation at the driver output. 


When in the loopback mode, approximately 
95% of the SN75186 circuit is functionally checked. There exists 
some low probability offault mechanisms in circuitry not checked in the loop back mode. To reduce the chances 
of undetected failure, the unchecked circuitry has been designed to be more robust than that within the loopback 
test loop. The areas where special attention has been paid are the receiver input potential divider and resistors, 
the driver output blockinlj diode (D1), and parts of the driver clamp circuit. 


Protection ofthe SN751 E 6 is achieved by means of driver output current limits and a thermal trip. Although this 
device will withstand ±30 V at its receiver input, package thermal dissipation limitations have to be taken into 
consideration 
if more than one receiver is connected simultaneously. This is due to the possible dissipation in 
the 3-kQ minimum input resistors, which is not under the control of the thermal trip. Although the supply current 
is higher in the loop back mode than in normal operation, the total power dissipation is not sufficient under normal 
worst-case conditions 
(01 receiver input VI = 15 V + 10%, receiver output voltage = 2.4 V at 4 mA, driver load 
of 3 kQ) to cause the thermal limiting circuitry to trip. 


If the SN75186 goes into thermal trip, the output of the driver goes to a high-impedance 
state and the receiver 
output is held in a logic-high marking state. Both driver and receiver outputs maintain a marking state for the 
following circuit and do nlJt allow indeterminate conditions to exist. 


The standards specify a minimum driver output resistance to ground of 300 Q when the device is powered off. 
To fully comply with EIA-232-D power-off fault conditions, many drivers need diodes in series with each supply 
voltage to prevent revers!! current flow and driver damage. The SN75186 overcomes this need by providing a 
high-impedance 
driver output of typically 5 kQ under power-off conditions through the use of the equivalent of 
these series diodes in the driver output circuit. 


TEXAS ~ 
INSIRUMENTS 


• 
Plug-in Replacement for SN75107A and 
SN751078 with Improved Characteristics 


• 
± 10 mV Input Sensitivity 


• 
TTL Compatible 


• 
Standard Supply Voltages ... 
± 5 V 


• 
Differential Input Common-Mode Voltage 
Range of ±3 V 


• 
Strobe Inputs for Channel Selection 


• 
'207 and '2078 Have Totem-Pole Outputs 


• 
"8" 
Version Has Diode-Protected Input 
Stage for Power-Off Condition 


• 
Sense Amplifier for MOS Memories 


• 
Dual Comparator 


• 
High-Sensitivity Line Receiver 


SN75207. 
SN75207B 
DUAL SENSE AMPLIFIERS FOR MOS MEMORIES 
OR DUAL HIGH·SENSITIVITY LINE RECEIVERS 
01314, 
JULY 1973-REVISEO 
SEPTEMBER19B9 


D OR N PACKAGE 


(TOP VIEW) 


1A 
1 V14 
VCC+ 


18 
2 
13 
VCC- 


NC 
3 
12 
2A 
1Y 
4 
11 
28 
1G 
5 
10 
NC 
S 
6 
9 
2Y 


GND 
7 
8 
2G 


DIFFERENTIAL 
STROBES 
OUTPUT 
INPUTS 
Y 
A-B 
G 
S 


VIQ 
~ 
10 mV 
X 
X 
H 


X 
L 
H 


-10mV 
< VIQ < 10mV 
L 
X 
H 


H 
H 
Indeterminate 


X 
L 
H 


VIQ 
s 
-10 
mV 
L 
X 
H 


H 
H 
L 


description 


The SN75207 
and SN752078 
are pin-for-pin 
replacements for the SN75107A and SN751078 
respectively. 
The improved 
input 
sensitivity 
makes them more suitable for MOS memory 
sense amplifiers and can result in faster memory 
cycles. Improved sensitivity also makes them 
more useful in line receiver applications 
by 
allowing use of longer transmission line lengths. 
The '207 
and '2078 
each features 
a TTL- 
compatible active-pull-up output. 


The essential difference between the unsuffixed and "8" 
version can be seen in the schematics. Input- 
protection diodes are in series with the collectors of the differential-input transistors of the "8" 
version. 


These diodes are useful in certain "party-line" 
systems that may have multiple VCC + power supplies 
and may be operated with some of the VCC + supplies turned off. In such a system, if a supply is turned 
off and allowed to go to ground, the equivalent input circuit connected to that supply would be as follows: 


INPUT~ 


UN SUFFIXED 
VERSION 


INPUT~ 


"B" 
VERSION 


This would be a problem in specific systems that might possibly have the transmission lines biased to 
some potential greater than 1.4 V. 


These devices are characterized for operation from OoC to 70°C and are available in plastic small outline 
(0) package or plastic dual-in-line (N) package. 


PRODucnON 
DATA docum.nts contlin 
information 
cumnt I'of publication 
d,.e. 
Praduet1 conform to 
apec:ific.tions 
per the terms 
of T.:181 Instruments 
:~~~~i~·r.i:I~1i 
~~:l~~i:r 
:1~O:=:~:t::,~1 
not 
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SN75207B 
DUAL SENSE AMPLIFIERS FOR MOS MEMORIES 
OR DUAL HIGH·SENSITIVITY LINE RECEIVERS 


11.12) 
1A 
INPUTS 


1812.11) 
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SN75207B 
DUAL SENSE AMPLIFIERS FOR MOS MEMORIES 
OR DUAL HIGH-SENSITIVITY LINE RECEIVERS 


design characteristics 


The '207 and '2078 line receivers/sense amplifiers are TTL-compatible dual circuits intended for use in 
high-speed data-transmission systems or MOS memory systems. They are designed to detect low-level 
differential signals in the presence of common-mode noise and variations of temperature and supplies. 
The dc specifications reflect worst case conditions of temperature, supply voltages, and input voltages. 


The input common-modevoltage rangeis ±3 V. This is adequatefor application in most systems. In systems 
with requirements for greater common-mode voltage range, input attenuators may be used to decrease 
the noise to an acceptable level at the receiver-input terminals. 


The circuits feature individual strobe inputs for each channel and a strobe input common to both channels 
for logic versatility. The strobe inputs are tested to assure 400 mV of dc noise margin when interfaced 
with Series 54/74 TTL. 


The circuits feature high input impedance and low input currents, which induce very little loading on the 
transmission line. This makes these devices especially useful in party-line systems. The excellent input 
sensitivity (3 mV typical) is particularly important when data is to be detected at the end of a long 
transmission line andthe amplitude of the data hasdeteriorateddueto cablelosses.The circuits are designed 
to detect input signals of 10 mV (or greater) amplitude and convert the polarity of the signal into appropriate 
TTL-compatible output logic levels. 


absolute 
maximum 
ratings 
over operating 
free-air 
temperature 
range 
(unless otherwise 
noted) 


Supply voltage, VCC + (see Note 1) 
. . . . . . . . . . . . . . . . .. 
7 V 
Supply voltage, VCC- 
-7 
V 
Differential input voltage (see Note 2) ..........•............................... 
± 6 V 
Common-mode input voltage (see Note 3) 
. . . . . . . . . .. 
± 5 V 
Strobe input voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
5.5 V 
Continuous total dissipation at (or below) 25°C free-air temperature: 
(see Note 4) 
D package. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
950 mW 
N package . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . .. 
1150 mW 
Operating free-air temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
ooC to 70°C 
Storage temperature range ...............................••........ 
- 65°C to 150°C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds 
260°C 


NOTES: 
1. 
All voltage 
values, 
except 
differential 
voltages, 
are with 
respect 
to ground 
terminal. 


2. 
Differential 
input voltage 
values 
are at the noninverting 
(A) terminal 
with 
respect 
to the 
inverting 
(B) terminal. 


3. 
Common~mode input 
voltage 
is the average 
of the voltages 
at the A and B inputs. 
4. 
For operation 
above 25 °C free·air temperature, 
derate linearly to 608 
mW at 70°C 
at the rate of 7.6 mW/oC 
for the 0 package 
and 736 mW at 700e 
at the rate of 9.2 mw/oe for the N package. 
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DUAL SENSE AMPLIFIEflS FOR MOS MEMORIES 
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MIN 
NOM 
MAX 
UNIT 


Supply 
voltage, 
VCC + 
4.75 
5 
5.25 
V 


Supply 
voltage, 
VCC- 
4.75 
5 
5.25 
V 


High-level 
differential 
input 
voltage 
0.01 
5 
V 
VIOH (see Note 
6) 


low-level 
differential 
input 
voltag., 
VIOL 
-5t 
-0.01 
V 


Common-mode 
input 
voltage, 
Vie 
(see Notes 
6 and 7) 
3 
3 
V 


Input 
voltage, 
any differential 
input to ground 
(see Note 6) 
-5T 
3 
V 


High-level 
input 
voltage 
at strobe 
inputs, 
VIHISI 
2 
5.5 
V 


low-level 
input 
voltage 
at strobe 
inputs, 
Vll(S) 
0 
0.8 
V 


Low-level 
output 
current, 
IOL 
-16 
mA 


Operating 
free-air 
temperature, 
TJ\ 
0 
70 
°c 


t The algebraic 
convention, 
in which 
the less positive 
(more negative) 
limit is designated 
as minimum, 
is used in this data sheet for logic 
voltage levels only. 


NOTES: 
5. When using only one C1annel of the line receiver. 
the strobe 
G of the unused channel 
should 
be grounded 
and at least one 
of the differential 
inputs 
of the unused 
receiver 
should 
be terminated 
at some voltage 
between 
- 3 V and 3 V. 


6. 
The recommended 
combinations 
of input 
voltages 
fall within 
the shaded 
area of the figure 
shown. 
7. 
The common-mode 
voltage 
may be as low as - 4 V provided 
that the more positive 
of the two 
inputs 
is not more negative 
than 
-3 
V. 


RECOMMENDED 
COMBINATiONS 


OF INPUT VOLTAGES 


>I 
'" 
C>~ 
(5> 
'tl<:5 -1 
(; 
E 
ci: 
I~ 
::l 
C. 
.E 


-4 
-5 


-5-4-3-2-10 
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DUAL SENSE AMPLIFIERS FOR MOS MEMORIES 


OR DUAL HIGH·SENSITIVITY LINE RECEIVERS 


PARAMETER 
TEST CONDITIONS 
MIN 
Typl 
MAX 
UNIT 


High-level 
'207 
V,O = 5 V 
30 
75 


IIH 
~ 
VCC± 
= 
±5.25 
V 
~A 


input 
current 
VID = 
-5 
V 
'30 
75 


Low-level 
'207 
VID = 
-5V 
-10 
IlL 
- 
VCC± 
= 
±5.25 
V 
~A 
input 
current 
'207B 
VID = 5 V 
-10 


High-level 
in~t 
current 
VCC± 
= 
±5.25 
V, 
V,HIS) 
= 2.4 V 
40 
~A 
IIH 
into 
lG 
or 2G 
VCC± ~ ±5.25 
V, 
V, HIS) = 
±5.25 
V 
1 
mA 


IlL 
Low-level 
input current 
VCC± 
= 
±5.25 
V, 
V'LIS) 
~ 0.4 V 
-1.6 
mA 


into 
lG 
or 2G 


High-level 
input 
VCC± 
= 
±5.25 
V, 
V,HISI 
= 2.4 V 
BO 
~A 
IIH 
current 
into S 
VCC± ~ ±5.25 
V, 
V,HISI 
~ 
± 5.25 
V 
2 
mA 


IlL 
low-level 
input 
VCC± 
= ±5.25V, 
V,LIS) 
= 0.4 
V 
-3.2 
mA 


current 
into S 


VCC± 
= 
±4.75V, 
V'LIS) 
~ 0.8 
V, 
V'OH 
= 10 mV, 
VOH 
High-level 
output 
voltage 
2.4 
V 


'OH = 
-400~, 
V,C = - 3 V to 3 V 


VOL 
Low-level 
output 
voltage 
VCC± 
- 
±4.75 
V, 
V,H(S) 
- 
2 V, 
V,OL 
- 
- 10 mV, 
0.4 
V 


'OL = 16 mA, 
VIC = - 3 V to 3 V 


'OH 
High-level 
output 
current 
VCC± 
= 
±4.75 
V, 
VOH 
= 
± 5.25 
V 
~A 


Short-circuit 
'OS 
output 
current * 
VCC± 
= 
±5.25 
V 
-18 
-70 
mA 


ICCH+ 
Supply 
current 
from 
VCC± 
= 
± 5.25 
V, 
TA 
= 25°C 
18 
30 
mA 


V CC +, 
outputs 
high 


ICCH- 


Supply 
current 
from 
VCC± 
= 
±5.25 
V, 
TA 
= 25°C 
-8.4 
-15 
mA 
VCC _, 
outputs 
high 


tAli 
typical 
values 
are at VCC+ 
= 5 V, VCC- 
= 
-5 
V, TA = 25°C. 
*Not 
more than 
one output 
should 
be shorted 
at a time. 


PARAMETER 
TEST CONDITIONS 
MIN 
MAX 
UNIT 


tpLHIO) 
Propagation 
delay 
time, 
low-to· 
high-level 


35 
output, 
from 
differential 
inputs 
A and B 
ns 


Propagation 
delay 
time, 
high·to-Iow-Ievel 


RL = 470O, 
20 
tpHL(O) 
output, 
from 
differential 
inputs 
A and B 
ns 


Propagation 
delay 
time, 
low-to-high-Ievel 
CL = 50 pF, 


tpLH(S) 
output, 
from 
strobe 
input 
G or 5 
See Figure 
1 
17 
ns 


tpHLIS) 
Propagation 
delay 
time, 
high-to-low·level 


17 
output, 
from 
strobe 
input 
G or S 
ns 
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DUAL SENSE AMPLIFIEI~S FOR MOS MEMORIES 
OR DUAL HIGH·SENSITI'IfITY LINE RECEIVERS 


DIFFERENTIAL (~~ 
INPUT 


II 


Vcc- 
r--- - _1_ - - ---, 


1A I 
II 
I 
1Y 


STROBE 
INPUT 
(See Note 
B) 


INpU;omv-----~ 


B 
10mV} 
10mV 
OV-----.\ 
I 


~~tw1~ 
I 
I 
I 
I 
I 
I 
I 
---tt 
~tPlH(D) 


tPHl(DI--.j 
~ 
I 


OUTPUT 
VOH-----?LF 
l 
: 
y 
1.5V 
1.5V 


VOl------- 


~ 
!.5V 


1.5 V 


U---OV 
I. 


tpHl(S) -.t 
It- 


1'5~VOH 


VOL 


STROBE 
INPUT 
G or 5 


NOTES: 
A. The pulse generators 
have the following 
characteristics: 
Zout = 50 O. tr 
::$ 5 n5, tf ::s 5 ns, tw 1 = 500 ns with 
PAR = 1 MHz, 
tw2 
= 1 ~s with 
PRR :. 500 kHz. 


B. Strobe input pulse is applied to Strobe lG when inputs lA·1B are being tested, to Strobe S when inputs lA-1B or 2A-28 


are being tested, 
and to Strobe 
2G when 
inputs 
2A-28 
are being tested. 


C. CL includes 
probe 
and jig capacitance. 


D. All diodes 
are 1N916. 
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SN75207B 
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INPUT 
FROM 


TTL 
SN75361A 
or 
SN75452B 
TO 


DUMMY 
LINE 


r---- 
----, 
I 
I 
I 
I 
I 
IIII 
I 
L 
..J 


/ 


OUTPUT 


TO 
TTL 


~ 
'----v---I 


DRIVE 
MEMORY 
"----- 
..v 


SENSE 


STROBES 
TRANSMISSION 
LINE 
HAVING 


CHARACTERISTIC 
IMPEDANCE 
Zo 


LOCATION 
2 


DRIVER 
3 


A 
A 


B 
B 


C 


D 


LOCATION 
3 


A 
DATA 
INPUT 
B 


C 
INHIBIT 
D 


PRECAUTIONS: 
When 
only 
one receiver 
in a package 
is being 
used, at least one of the differential 
inputs of the 
unused 
receiver 
should 
be terminated 
at some 
voltage 
between 
- 3 V and 3 V, preferably 
at 
ground. 
Failure 
to 
do so will 
cause 
improper 
operation 
of 
the 
unit 
being 
used 
because 
of 
common 
bias circuitry 
for the current 
sources of 
the 
two 
receivers. 
Strobe 
G of 
the 
unused 
channel 
should 
be grounded. 
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• 
Meets EIA Standards 
RS-422-A, RS485 


• 
Meets CCITI 
Recommendations 
V.10, 
V.11, X.26, X.27 


• 
Designed 
for Multipoint 
Bus Transmission 
on Long Bus Lines In Noisy Environments 


• 
Driver Common-Mode 
Output 
Voltage 
Range of - 7 V to 12 V 


• 
Driver Positive- 
and Negative-Current 
Limiting 


• 
Thermal 
Shutdown 
Protection 


• 
Driver 3-State Outputs 
Active-High 
Enable 


• 
Receiver 
Common-Mode 
Input Voltage 
Range of -12 
V to 12 V 


• 
Receiver 
Input Sensitivity 
... 
± 200 mV 


• 
Receiver 
Hysteresis 
•.. 
50 mV Typ 


• 
Receiver 
Hlgh-Input-Impedance 
.•• 
12 kn Mln 


• 
Receiver 
3-State Outputs 
Active-Low 
Enable for SN7511n Only 


• 
Operates 
from Single SOVSupply 


description 


The SN7511 nand 
SN751178 dual differential 
drivers 
and receivers 
are monolithic 
integrated 
circuits that are designed for balanced multipoint 
bus transmission 
at rates up to 10M bits per 
second. 
They 
are designed 
to 
improve 
the 
performance 
of full-duplex data communications 
over 
long bus 
lines and 
meet 
EIA standards 
RS-422-A, 
RS-485 
and 
several 
CCITT 
recommendations. 


The 
SN751177 
and 
SN751178 
driver 
outputs 
provide 
limiting for both positive 
and negative 
currents 
and thermal 
shutdown 
protection from 
line fault conditions on the transmission bus line. 


The receiver features 
high input impedance 
of 
12 kn, an input sensitivity 
of ±200 
mV over a 
common-mode 
input voltage range of -12 
V to 
12 V and typical input hysteresis of 50 mY. Fail- 
safe design ensures that if the receiver inputs are 
open, the receiver outputs will always be high. 


The SN751177 and SN751178 are characterized 
for operation from -20°C 
to 85°C. 


SN751177,SN751178 
DUAL DIFFERENTIAL DRIVERS AND RECEIVERS 


03381, MARCH 1990 


SN7511n 


N PACKAGE 


(TOP 
VIEW) 


1B 
1 
16 
VCC 


1A 
2 
15 
10 


1R 
3 
14 
1Y 


RE 
4 
13 
1Z 


2R 
5 
12 
DE 


2A 
6 
11 
2Z 


2B 
7 
10 
2Y 


GNO 
B 
9 
20 


SN751178 


N PACKAGE 


(TOP 
VIEW) 


1B 
1 
16 
VCC 
1A 
2 
15 
10 


1R 
3 
14 
1Y 


1DE 
4 
13 
lZ 


2R 
5 
12 
20E 


2A 
6 
11 
2Z 


2B 
7 
10 
2Y 


GNO 
B 
9 
20 


SN7511n, 
SN751178 


FUNCTION 
TABLE 
OF EACH 
DRIVER 


INPUT 
ENABLE 
OUTPUT 


D 
DE 
Y 
Z 


H 
H 
H 
L 


L 
H 
L 
H 


X 
L 
Z 
Z 


SN7511n 


FUNCTION 
TABLE 
OF EACH 
RECEIVER 


DIFFERENTIAL 
INPUTS 
ENABLE 
OUTPUT 


A-B 
JfE 
R 


VIO 
~ 
0.2 V 
L 
H 


-0.2 
V < VIO 
< 
0.2 V 
L 
? 


VIO 
,; -0.2V 
L 
L 


X 
H 
Z 


SN751178 


FUNCTION 
TABLE 
OF EACH 
RECEIVER 


DIFFERENTIAL 
INPUTS 
OUTPUT 


A-B 
R 


V,O 
<: 0.2V 
H 


- 0.2 V < VID 
< 
0.2 V 
? 


V,n 
,; -0.2 
V 
L 


H = high level, 
L = low level, ? = indeterminate, 


X = irrelevant, 
Z 
= high impedance 
(off) 


PRODUCTION DATA documenls 
contain 
In'ormation 
curranl 
•• of publication 
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Producls conform to 
specifications 
per the 18rms of Tun Instruments 
standonl 
warranty. 
Production 
processing 
do •• nor 
n•••••• 
nty Include listing 
01011 parame18,.. 
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logic symbolst 


SN7511j7 


DE 
lfE 


10 


1R 


2D 


2R 


SN751178 


1DE 


1D 


1R 


tThese symbols are in accordance with ANSIIIEEE Sid 91-1984 


and lEe Publication 617-12 


EQUIVALENT OF DRIVER OR ENABLE INPUT 


VCC- 


DRIVER INPUT: Req = 6 kn NOM 
ENABLE INPUT: Req " 
4 kn NOM 


14 1Y 


1D 
13 
1Z 


2 
1A 


1R 
1 
1B 
10 2Y 
2D 
11 2Z 
6 
2A 


2R 
7 
2B 


SN751178 


1DE 
4 


~1Y 
1D 
13 
1Z 


1R :::-<t=i 
1A 
1 
1B 


2DE 
12 


~2Y 
20 
11 
2Z 


2R 
~2A 
7 
2B 


EQUIVALENT RECEIVER INPUT 


VCC 
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SN751177,SN751178 
DUAL DIFFERENTIAL DRIVERS AND RECEIVERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, VC.QJsee Note 1). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
7 V 
Input voltage, DE, RE, and D inputs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
7 V 
Input voltage range, receiver A or B inputs 
-25 
V to 25 V 
Receiver differential 
input voltage range (see Note 2) 
-25 
V to 25 V 
Output voltage range, Driver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
-10 V to 15 V 
Receiver low-level output current 
50 mA 
Continuous total dissipation at (or below) 25°C free-air temperature 
(see Note 3) 
1150 mW 
Operating free-air temperature 
range, TA 
-20°C 
to 85°C 
Storage temperature 
range 
-65°C 
to 150°C 
Lead temperature 
1,6 mm (1/16 inch) from case for 10 seconds 
260°C 


NOTES: 
1. All voltage values,except differential input voltage, are with respect to the network ground terminal. 
2. Differential input voltage is measured at the noninverting terminal with respect to the inverting terminal. 
3. For operation above 25°C free-air temperature, derate to 736 mW at 70°C at the rate of 9.2 mW/"C. 


MIN 
NOM 
MAX 
UNIT 
Supply voltage, VCC 
4.75 
5 
5.25 
V 
High-level input voltage, VIH 
DE, m:, and D inputs 
2 
V 
Low-level input voltage, VIL 
0.8 
V 
Common-mode output voltage, Voc (see Note 4) 
-7 
12 
V 
High-level output curren~ IOH 
Driver 
-60 
mA 
Low-level output current, IOL 
60 
mA 
Common-mode input voltage, VIC 
± 12 
V 
Differential input voltage, VID 
Receiver 
± 12 
V 
High-level output curren~ IOH 
-400 
jU\ 


Low-level output current, IOL 
16 
mA 
Operating free-air temperature, TA 
-20 
85 
°c 


NOTE 4: The algebraic convention, where the less positive (more negative) limit is designated as minimum, is used in this data sheet lor 
common-mode output and threshold voltage levels only. 


TEXAS 
~ 
INSfRUMENTS 


POST 
OFFICE 
BOX 655303' 
DALLAS. 
TEXAS 
75265 


SN751177,SN751178 
DUAL DIFFERENTIAL URIVERS AND RECEIVERS 


DRIVER SECTIONS 


driver electrical 
charactElrlstics 
over recommended 
ranges of supply voltage and operating 
free- 


air temperature 
(unless 
otherwise 
noted) 


PARAMETER 
TEST CONDITIONS 
MIN 
TYpt 
MAX 
UNIT 


VIK 
Input clamp voltage 
II = -18mA 
1.5 
V 


VOH 
High-level output voltage 
VIH = 2 V, 
VIL = 0.8 V, 
10H = -33mA 
3.7 
V 


VOl 
Low-level output voltage 
VIH = 2 V, 
VIL = 0.8 V, 
10H = 33mA 
1.1 
V 


IVOD11 Differential output voltage 
10 = 0 
1.5 
6 
V 
2 


IVOD21 Differential output voltage 
RL = 100 n, 
See Figure 1 
112VOD1 
V 
RI 
= 54n, 
See Figure 1 
1.5 
5 


VOD3 
Differential output voltage 
See Note 5 
1.5 
5 
V 


AIVODI 
Change in magnitude of d fferential 
±0.2 
V 
output voltage (see Note E) 


Voc 
Common-mode output vol!age 
RL = 54norl00n, 
See Figure 1 
-1 
3 
V 
(see Note 4) 


AIVocl 
Change in magnitude of common-mode 
±0.2 
V 
output voltage (see Note 6) 
10 
Output current with power off 
Vr:r: = 0, 
Vo 
= -7Vto12V 
± 100 
IiA 


107 
High-impedance-state output current 
Vo 
= -7Vt012V 
±1oo 
1IA 


IIH 
High-level input current 
VIH = 2.7V 
20 
IiA 


IlL 
Low-level input current 
VIL = 0.4 V 
-100 


Vo 
= -7V 
-250 
mA 


'OS 
Short-<:ircuitoutput current 
Vo 
= Vr:r: 
250 
(see Note 7) 
Vo 
= 12V 
250 
I outputs enabled 
80 
110 
ICC 
Supply current 
No load 
I outputs disabled 
50 
80 
IiA 


tAli typical values are at VCC = 5 '/ and TA = 25°C 
NOTES: 4. The algebraic conventio" 
where the less positive (more negative) limit is designated as minimum, is used in this data sheet for 
common-mode output and threshold voltage levels only. 


5. See EIA Standard RS-485 Figure 3.5, Test Temnination Measurement 2. 
6. AIVODI and AIVoCI are the changes in magnitude of VOD and VOC, respectively, that occur when the input is changed from 
a high level to a low Ieval. 


7. Not more than one output should be shorted at a time and the duration of the short-<:ircuitshould not exceed one second. 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 
too 
Differential output delay timn 
RL = 54n, 
CL = 50 pF, 
20 
25 
ns 
trD 
Differential output transition time 
See Figure 3 
27 
35 
ns 


lpLH 
Propagation delay time, Iow··to-high-Ieveloutput 
RL = 27n, 
CL = 50 pF, 
20 
25 
ns 
tpHL 
Propagation delay time, high-to-Iow-Ievel output 
See Figure 4 
20 
25 
ns 


tpZH 
Output enable time to high klvel 
RL=110n, 
CL = 50 pF, 
80 
120 
ns 
See Figure 5 


tpZL 
Output enable time to low level 
RL=110n, 
CL = 50 pF, 
40 
60 
ns 
See Figure 6 


tPHZ 
Output disable time from high level 
RL=110n, 
CL = 50 pF, 
90 
120 
ns 
See Figure 5 


tpLZ 
Output disable time from low level 
RL = 110n, 
CL = 50 pF, 
30 
45 
ns 
See Figure 6 
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DUAL DIFFERENTIAL DRIVERS AND RECEIVERS 


DATA 
SHEET 
PARAMETER 
RS-422A 
RS-485 


IVODll 
VA 
va 
IVOD21 
Vt (RL = 1000) 
Vt(RL 
= 540) 


IVOD31 
Vt (Test termination 


measurement 2) 


dlVODI 
IIVtI-IVtll 
I IVtl-IV" 
I 


Voc 
IVosl 
IVosl 


dlVocl 
IVos_ 
Vosl 
IVos_ 
VoSI 


IOS 
Ilsal,lIsbl 


10 
Ilxal,llxbl 
lia, lib 


RECEIVER SECTIONS 


receiver electrical characteristics over recommended ranges of common-mode 
Input voltage, 
supply voltage, and operating free-air temperature (unless otherwise noted) 


PARAMETER 
TEST 
CONDITIONS 
MIN 
TYpT 
MAX 
UNIT 


VTH 
Differential input high Ihreshold voltage 
Va = 2.7V, 
10 = -0.4mA 
0.2 
V 


VTL 
Differential input low Ihreshold voltage (see Note 4) 
Va = 0.5 V, 
10 = 16mA 
-0.2 
V 


Vhvs 
Input hysteresis (see Note 8) 
50 
mV 


VIK 
Enable damp voltage 
I SN751177 
II = -18mA 
-1.5 
V 


VOH 
High-level output voltage 
V,n = 200 mY, 
In~ 
= - 400 IlA 
2.7 
V 


VOL 
Low-level output voltage 
Ilnl 
= 8mA 
0.45 
V 
VID = -200mV 
POL = 16mA 
0.5 


10Z 
High-impedance-state output current 
I SN751177 Vo = 0.4 V to 2.4 V 
±20 
IlA 


II 
Line input current (see Note 9) 
OIher input 
Iv, = 12V 
1 
atOV 
IV, = -7V 
mA 
-0.8 


IIH 
High-level enable input current 
ISN751177 VIH = 2.7V 
20 
IlA 


IlL 
Low~evel enable input current 
I SN751177 VII = 0.4 V 
-100 
IlA 


10S 
Short-circuit output current (see Note 7) 
-15 
-85 
mA 


ICC 
Supply current 
No load, 
outputs enabled 
80 
110 
mA 


~ 
Input resistance 
12 
kn 


tAli typical values are at VCC 
= 5 V and TA 
= 250C 
NOTES: 4. 
The algebraic convention, where Ihe less positive (more negative) limit is designated as minimum, is used in Ihis data sheet for 
common-mode output and threshold voltage levels only. 
7: 
Not more Ihan one output should be shorted at a time and Ihe duration of Ihe short-circuit should not exceed one second. 


8. 
Hysteresis is Ihe difference between Ihe positivelIoing 
input threshold voltage, VT+, and the negative-going input Ihreshold 
voltage, VT_. 


9. 
Refer to EIA standards RS-422-A, RS-423-A, RS-485-A for exact conditions. 


PARAMETER 
TEST 
CONDITIONS 
MIN 
TYP 
MAX 
UNIT 
tpLH 
Propagation delay time, Iow-to-high-level output 
VID = - 1.5 V to 1.5 V, 
20 
35 
ns 


tpHL 
Propagation delay time, high-to-Iow-Ievel output 
CL = 15 pF, 
See Figure 7 
22 
35 
ns 


tpZH 
Output enable time to high level 
17 
25 
ns 


tPZL 
Output enable time to low level 
20 
27 
ns 


tpHZ 
Output disable time from high level 
SN751177 
CL = 15 pF, 
See Figure 8 
25 
40 
ns 


tpLZ 
Output disable time from low level 
30 
40 
ns 
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~{ 
VOH 
~t.'1 
- - 
-- 
.. 
-- 


FIGURE 2. RECEIVER TEST CIRCUIT, VOH AND 
VOL 


INPUTf·5V 
't~5~--- 
:~ 


I 
I 
I 


IDD~ 
~!QD 
__ 
• 2.5V 


~ 


90% 
I 
50% 
I 
I 
50% 


OUTPUT 
I 
10% 
I 
• -2.5 V 
I I 
I I 
ITD-.l 
I+- 
-.l 
I+- 'To 


~1.5V 


3V 


INPUT 
I 
I 
OV 
tpLH --J+-+I 
I 
I 
VOH 
GENERATOR 
500 
3V 
I 
(a&eNote A) 
y 
OUTPUT 
I 
I 
VOL 


-=- 
Z 
tpHL~ 


OUTPUT 
I 
VOH 
2.3V 


VOL 


(a) DRIVERTEST CIRCUIT 
(b) DRIVERVOLTAGEWAVEFORMS 


FIGURE 4. DRIVER PROPAGATION 
DELAY TIMES 


NOTES: A. The pulse generator has dIe following characteristics: PRR ~ 1 MHz, 50% duty cycle, Zo 
= 50 0, lr 
~ 6 ns, If ~ 6 ns.. 


B. CL includes probe and jig capacitance. 
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DUAL DIFFERENTIAL DRIVERS AND RECEIVERS 


~~~-- :: 


II 
0.5V 
!R= 
I I 
Voff· 0 


IpHZ~ 


.L1.5V 


INPUT ..Ii 
I 
1++1- IpZL 
I 
I 
OUTPUT 
; l' 
____ 
12.3 V 


RL = 110n 


OUTPUT 
INPUTA1.5V 
~~~--- 
:: 


I 
I 
I+-IPZL -+t 
I+- 
-* IpLZ 


OUTPUT ---~ 
: 
jG: 
5 V 


\{2.3V 
I 
'\ 
--*-V 
------~ 
- "f - 
OL 


0.5 V 


CL= 
50pF 


(see Nole B) T 
GENERATOR 
(see Nole A) 


(8) DRIVER TEST CIRCUIT 
(b) DRIVER VOLTAGE WAVEFORMS 


FIGURE 6. DRIVER ENABLE AND DISABLE TIMES 


}:~;---:: 


I 
~IPHL 
I 
.,. - 
- 
- 
- 
VOH 
UV 


1.5V 


SOO 
OV 


--l1.5V 


I 
lpLH~ 


I 
I 


OUTPUT 


(8) RECEIVER TEST CIRCUIT 
(b) RECEIVER VOLTAGE WAVEFORMS 


FIGURE 7. RECEIVER PROPAGATION 
DELAY TIMES 


NOTES: A. The pulse generator has the following characteristics: PRR ,; 
1 MHz, 50% duty cycle, Zo = 50 n, lr 
,; 6 ns, tf ,; 6 ns.. 


B. CL indudes probe and jig capacitance. 
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S2 
<>-- 5V 


GENERATOFI 
(aeeNoleA) 


~-- 
3V 


INPUTrL 


3V 


---- 
1.5V 
1.5V 
I 
__ 
51 TO -1.5V 
INPUT 
OV 
OV 
52CL05ED 


I 
I 
53 OPEN 
IpZH -+t I+- 
IPZL -+l 
l+- 


I 
I 
OUTPUT\J- 


VOH 
~.4.5V 


1.5V 
-- 
1.5V 


----- 
OV 
OUTPUT 
V~ 
~= 


3 V 51 T01.5V 
~- 


3V 
S1TO -1.5 V 


52CL05ED 
52 CLOSED 


OV S3CL05ED 
INPUT 
I 
OV 
S3CLOSED 
INPUT 
I 
I 
tpHZ~ 
IpLZ -+l 
I+- 


OUTPUT 


~ 


I 
VOH 
~- 


.1.3V 
-,- 


.1.3 V 
OUTPUT 
VOL 


(b) RECEIVERVOLTAGE WAVEFORMS 


FIGURE 8. RECEIVER OUTPUT ENABLE AND DISABLE 
TIMES 


NOTES: A. The pulse generalor has the followingcharacterislics:PRR $ 1 MHz, 50% duty cycle, Zo = 50 Q, Ir $ 6 ns, If $ 6 ns.. 


B. CL includes probe and jiu capacitance. 
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• 
Meets IBM 360/370 Input/Output 
Interface 
Specification 
for 4.5 Mb/s Operation 


• 
Single 5-V Supply 


• 
Uncommitted 
Emitter-Follower 
Output 
Structure 
for Party-line 
Operation 


• 
Driver Output 
Short-Circuit 
Protection 


• 
Driver InputlRecelver 
Output 
Compatible 
wlthTTL 


• 
Receiver 
Input Resistance 
... 
7.4 kQ to 
20kQ 


• 
Ratio Specification 
for Propagation 
Delay 
Time, Low-to-HlghlHlgh-to-Low 


D OR N PACKAGE 


(TOP 
VIEW) 


DEl 
16 
Vcc 
Rll 
2 
15 
D01 


R01 
3 
14 
011 


Rl2 
4 
13 
002 


R02 
5 
12 
012 


Rl3 
6 
11 
D03 


R03 
7 
10 
013 


GND 
8 
9 
DE2 


description 


The 
SN751730 
triple 
line 
driver/receiver 
is 
specifically 
designed 
to meet the 
input/output 
interface specifications 
for IBM System 360/370. 


It is also compatible with standard TTL logic and 
supply voltage levels. 


The 
low-impedance 
emiller-follower 
driver 
outputs 
of the SN751730 
will drive terminated 
lines 
such 
as 
coaxial 
cable 
or twisted 
pair. 


Having the outputs uncommitted allows wired-OR 
logic to be performed 
in party-line 
applications. 


Output short-circuit 
protection 
is provided by an 
internal clamping network that turns on when the 
output voltage drops below approximately 
2.5 V. 


An open line will affect the receiver input as would 
a low-level input voltage. 


All the driver inputs and receiver outputs are in 
conventional 
TTL configuration 
and the gating 
can be used during power-up 
and power-down 
sequences to ensure that no noise is introduced 
to the line, by pUlling either DE1 or DE2 to a low 
level. 


INPUTS 
OUTPUT 


01 
OE1 
OE2 
DO 
L 
X 
X 
L 


X 
L 
X 
L 


X 
X 
L 
L 


H 
H 
H 
H 


INPUT 
OUTPUT 


RI 
RO 
L 
H 


H 
L 


OPEN 
H 


H = high level, 
L = low level, 


X = irrelevant 


012 
12 


013 
10 


13 
002 


11 003 


RI2 
4 


RI3 
6 


tThese 
symbols 
are in accordance 
with 
ANSVIEEE 
Std. 91-1984 
and 
IEC Publication 
617-12. 


PRODUCTIONDATAdoc •••• nll..,.taln 
Information 
cunni 
as of publication date. 
Products coliform 10 
specifications per the terms of Tual 
IIlStruments 
standard warranty. Production processing dOll not 
nececurHy Include telling 01all parametel'1. 
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logic diagrams (positive logic) 


DRIVER 


DE1 
1 


011 14 


013 10 


DE2 
9 


RI1~R01 


RI2~R02 


RI3~R03 


RECEIVER 


VCC 


TEXAS 
." 
INSTRUMENlS 


SN751730 
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absolute 
maximum 
ratings over operating 
free-air temperature 
range (unless otherwise 
noted) 


Supply voltage, VCC (see Note 1) 
7 V 
Input voltage range,VI: Driver 
-0.5 
V to 7 V 


Receiver 
........•............ 
, 
-0.5 
V to 7 V 


Output voltage range, Vo Driver ..................• 
, 
-0.5 
V to 7 V 


Enable input voltage range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
. 
-0.5 
V to 7 V 
Continuous total power dissipation 
. . . 
. 
See Dissipation 
Rating Table 


Operating free-air temperature 
range, TA. . . . . . . . 
. 
DoC to 70°C 
Storage temperature 
range. . . . . . . . . . . . 
. 
-65°C 
to 150°C 


Lead temperature 
1,6 mm (1/16 inch) from case for 10 seconds 
260°C 


TA S 25·C 


POWER 
RATING 


950 mW 


1150mW 


DERATING 
FACTOR 


ABOVE 
TA = 25·C 


7.6 mWI"C 


9.2 mWI"C 


TA = 70·C 


POWER 
RATING 


608mW 


736 mW 


MIN 
NOM 
MAX 
UNIT 


Supply 
voltage, 
V CC 
4.75 
5 
5.25 
V 


High-level 
input 
voltage. 
VIH 
Driver, 
Enable 
2 
V 


Receiver 
1.55 


Low-level 
input 
voltage, 
VIL 
Driver, 
Enable 
0.8 
V 


Receiver 
1.15 


Operating 
free-air 
temperature, 
T A 
0 
70 
·C 
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TRIPLE LINE DRIVERS/RECEIVERS 


driver electrical 
characteristics 
over recommended 
ranges of supply voltage and operating 
free-air 
temperature 
(unless 
othl~rwlse noted) 


PARAMETER 
TEST 
CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


VIK 
Inpul 
clamp 
voltage 
VCC 
= 4.75 V, 
IlL = -18mA 
-1.5 
V 


VCC 
= 4.75 V, 
VIH = 2 V, 
3.11 
10H = 59.3 mA, 
TA = 25'C 


VCC 
= 5.25 V, 
VIH = 2 V, 
4.10 


VOH 
High-Iellal 
oulpul 
voltage 
10'-' = 78.1 mA 
V 
VCC 
= 4.75 V, 
VIH = 2 V, 
3.05 
RL = 51,4n 


VCC 
= 5.25 V, 
VIH 
= 2 V, 
4.20 
RI 
= 56.9 n 


VODH 
Differential 
high-level 
outp Jt voltage 
RI 
= 46.3 n or 56.9 n 
0.50 
,V 


VCC 
= 5.25 V, 
10L = - 0.24 mA 
0.15 


VOL 
Low-level 
output 
voltage 
VIL 
= 0.8 V, 
V 


VIH 
= 4.5 V 
RL = 56.9 n 
0.5 


IIH 
High-level 
input 
currenl 
~ 
VCC 
= 5.25 V, 
VIH 
= 2.7V 


20 


DE 
60 
v.A 


Low-level 
input 
current 
~ 
VIL = 0.4 V 


-400 
IlL 
DE 
VCC 
= 5.25 V, 
-1200 


v.A 


10H 
High-level 
output 
current 
VCC 
= 4.75 V, 
VII 
= 0 
100 


VOH 
= 5 V 
VIH = 4.5 V 
100 
v.A 


'IOS 
Short-circuit 
output 
current 
VCC 
= 5.25 V, 
VIH = 4.5 V 
-30 
mA 


ICCH 
VI(D) 
= 4.5 V, 
47 
- 
Supply 
current 
(total 
package) 
VCC 
= 5.25 V, 
VIIR' 
= 0 
mA 
No load 
VI(D) 
= 0, 
ICCL 
VIIRI 
= 4.5 V 
80 


PARAMETER 
TEST 
CONDIT10NS 
MIN 
TYP 
MAX 
UNIT 


IpLH 
Propagation 
delay 
time, 
low II) high level 
output 
6.5 
12 
18.5 
ns 


IpHL 
Propagation 
delay 
time, 
high 
10 low level 
output 
RL = 47.5 n, 
See 
Figure 
1 
6.5 
12 
18.5 
ns 


t.lpD 
Differential 
propagation 
delay 
time 
10 
ns 


Ir 
Output 
rise time 
VCC 
= 5 V, 
Vo 
= 0.15 to 3.05 V, 
5 
10 
ns 


If 
Oulput 
fall lime 


RL = 47.5 n, 
CL = 10.2 pF, 


See 
Figure 
1 
5 
13 
ns 


SR 
Slew 
rate 


Vo 
= 
1 to 3 V average, 
RL = 47.5 n, 
0.65 
V/ns 


CL = 10.2 pF, 
See 
Figure 
1 
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TRIPLE LINE DRIVERS/RECEIVERS 


receiver electrical characteristics over recommended ranges of supply voltage and operating 
free-air temperature (unless otherwise noted) 


PARAMETER 
TEST 
CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


VOH 
High-Iawl 
output 
voltage 


VCC 
= 4.75 V, 
VI 
= 
1.15 V, 
2.7 
V 


10H 
= - 400 f'A 


VCC 
= 4.75 V, 
I 10L 
= 8 mA 
0.5 
V 
VOL 
Low-level 
output 
voltage 
VIH 
= 
1.55 V 
IIOL 
= 4mA 
0.4 


q 
Input 
resistance 
VCC 
= 0, 
VI 
= 0.15t03.9V 
7.4 
20 
1<0 


IIH 
High-fewl 
input 
current 
VCC 
= 4.75 V, 
VIH 
= 3.11 V 
0.42 
mA 


IlL 
Low-level 
input 
current 
VCC 
= 5.25 V, 
VIL 
= 0.15 
V 
-0.24 
0.04 
mA 


10S 
Short-<:ircuit 
output 
current, 
See Note 
2 
VCC 
= 5.25 V, 
VIL 
= 0 
-20 
-100 
mA 


ICCH 


VI(D) 
= 4.5 V, 
47 


VCC 
= 5.25 V , 
VIIRI 
= 0 
f--- 
Supply 
current 
(total 
package) 
No load 
VI(D) 
- 
0, 


mA 


ICCL 
VIIRI 
= 4.5 V 
80 


PARAMETER 
TEST 
CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


tpLH 
Propagation 
delay 
time, 
low to high level output 
RL = 21<0, 
CL = 
15 pF 
7.5 
12 
19.5 
ns 


tpHL 
Propagation 
delay 
time, 
high 10 low level 
output 
7.5 
12 
19.5 
ns 


•.••tpD 
Differential 
propagation 
delay 
timet 
See 
Figure 
2 
10 
ns 
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SN751730 
TRIPLE LINE DRIVERS/RECEIVERS 


Pulse 
Generator 
(SeeNoteA) 


Input 
'/".3 
V 
S:~.;-- 
3V 
--.I~ 
tw --l 
_.--- 
OV 


tPlH~ 
~tPHl 


I 
I 
I 
I 


~ 


I 
13.05V-VOH 


Output 
1.4V 
I 
I 
1.4V 


I 
I 
0.15V V 


~ 
~ 
Ol 


tr 
tf 


Pulse 
Generator 
(SeeNoteA) 


Rl = 21ill 


Output 


Input 
~-1~;--3V 


~Ctw--l~ 
OV 
tpHl ~ 
~ 
tplH 
V 


I\!. 
I !r 
OH 


Output 
\.3V 
~1~~ 
VOL 


NOTES: A. The pulse generator ha" the following characteristics: Zo = 50 n, lw " 500 ns. PRR " 1 MHz, tf" 
10 ns, tr " 10 ns. 


B. Cl includes probe and jig capacitance. 


TEXAS 
." 
INSTRUMENTS 


SN75ALS053 
QUAD FUTUREBUS TRANSCEIVER 


• 
High-Speed Quad Transceiver 


• 
Fully Compatible with IEEE 
Std 896.1-1987 
Futurebus Requirements 


• 
Drives Load Impedances as Low as 10 n 


• 
High-Speed Advanced Low-Power Schottky 
Circuits 


• 
Low Power Dissipation ... 
81 mW Max per 
Channel 


• 
High-Impedance P-N-P Inputs 


• 
BTL"' Logic Level 1-V Bus Swing Reduces 
Power Consumption 


• 
Low Bus-Port Capacitance 


• 
Power-Up/Power-Down Protection 
(Glitch·Free) 


• 
Open-Collector Driver Outputs Allows 
Wired-OR Connections 


• 
Multiple Bus Channel Ground Returns to 
Reduce Channel Noise Interference 


• 
Designed to Be a Faster. Lower Power 
Functional Equivalent of National 053893 


N PACKAGE 


(TOP VIEW) 


1 U20 


2 
19 


3 
18 


4 
17 


5 
16 


6 
15 


7 
14 


8 
13 
9 
12 


10 
11 


BG GNO 
BUS GNO 


B1 
B2 
BUS GNO 


B3 


B4 
BUS GNO 
RE 


TE 


VCC 
01 
R1 
02 
R2 
LOGIC GNO 
03 
R3 
04 


R4 


FN CHIP CARRIER 
PACKAGE 


(TOP VIEW) 


Cl 
Clz 
Z(:l 
u (:l Vl 
a:o~~iil 


2 
1 2019 


02 
4 
18 
B1 


R2 
5 
17 
B2 


LOGIC GNO 
6 
16 
BUS GNO 


03 
7 
15 
B3 


R3 
8 
14 
B4 


9 
1011 
12 13 


The SN75ALS053 is a four-channel, monolithic, 
high-speed, 
advanced 
low-power 
Schottky 
device 
designed 
for 
two-way 
data 
communication 
in 
a 
densely 
populated 
backplane. The SN75ALS053 has independent 
driver 'input (Dn) and receiver output (Rn) pins 
and separate driver and receiver disables. This 
transceiver is designed for use in high-speed bus systems and is similar to the SN75ALS057 transceiver 
except that the trapezoidal feature has been eliminated to speed up the propagation delays. 


These transceivers feature open-collector driver outputs, each with a series Schottky diode to reduce 
capacitive loadingto the bus. By usinga 2-V pullup on the bus, the output signal swing will be approximately 
1 V, which reduces the power necessary to drive the bus load capacitance. The driver outputs are capable 
of driving an equivalent dc load of as low as 10 n. 


The recei,vers have a precision threshold set by an internal bandgap reference to give accurate input 
thresholds over Vee and temperature variations. 


These transceivers are compatible with Backplane Transceiver Logic (BTL"') technology at significantly 
reduced power dissipation per channel. 


The SN75ALS053 is characterized for operation from oGe to 70Ge. 


PRODUCTIOI DATAdocumlnts.ontsin 
informllion 
currlnt u of pulleetia. dlt •. PrDducts cOliform to 
spectfleatfonl 
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SN75ALS053 
QUAD FUTUREBUS TRA~ISCEIVER 


FUNCTION 
TABLE 


TRANSMIT/R£.CEIVE 


CONTROLS 
CIIANNELS 


TE 
fil 
O~'B 
B-R 


L 
L 
D 
R 


L 
H 
D 
0 


H 
L 
T 
R 


H 
H 
T 
0 


H 
= 
high 
level, 
L 
= 
low 
level, 
R = receive, 
T = transmit. 


o = disable 
Direction 
of data 
transmission 
is frorn 
On to Bn. direction 
of data 


reception 
is from 
Bn to Rn. 


logic diagram (positive 
logic) 


(111 
TE 


(12) 
liE 


XMIT-. 


121 
(18) 


01 
Bl 


(3) 
Rl 


~REC 


2 IDENTICAL 
CHANNElS 
NOT 
SHOWN 


(91 
(141 


04 
B4 


(10) 
R4 
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QUAD FUTUREBUS TRANSCEIVER 


GNO 
GNO 
...l 
L 


RECEIVER OUTPUT 
r- 
DRIVER INPUT 
--, 
VCC 
I 
I 
250 
I 
I 
20 kO 
TO 3 OTHER 
I 
I 
GATES 


I 
I 
I 


Rn 
On I 
PIN 
PIN 
I 
I 
I 


rEsol 


I( 
PRO· I 
I 
I CEC-r.J 


GNO 
_ 
-.J 
L _ 
All resistor values shown are nominal. 


absolute maximum 
ratings over operating free-air temperature 
range (unless otherwise 
noted) 


Supply 
voltage, vcc 
(see Note 
1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
6 V 
Control 
input 
voltage. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . . . . . . . . . • • . .. 
5.5 V 
Driver 
input 
voltage 
5.5 V 
Driver 
output 
voltage. 
. . . . . . . . . . . . . . . . . . . . . . . . • • . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
2.5 V 
Receiver 
input 
voltage. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
2.5 V 
Receiver 
output 
voltage. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
. 
5.5 V 
Continuous 
total 
power 
dissipation. 
. . . . . . . . . . . . . . . . . . . . . . . . . .. 
See Dissipation 
Rating 
Table 
Operating 
free-air 
temperature 
range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
O°C to 70°C 
Storage 
temperature 
range 
- 65°C 
to 
150°C 
Case temperature 
for 
10 seconds: 
FN package. 
. . 
. . . . . . . . . . . . . . . . . . . . . . . .. 
260°C 
Lead temperature 
1,6 mm (1/16 
in) from 
case for 
10 seconds: 
N package 
260°C 
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SN75ALS053 
QUAD FUTUREBUS TR~\NSCEIVER 
t 


AGKAGE 


FN 


N 


TA 
'" 
25°C 
POWER RATING 


1400 
mW 


1150 
mW 


DERATING 
FACTOR 


ABOVE 
TA 
- 
25°C 


11.2 
mW/oC 


.9.2 
mW/oC 


TA 
- 
70°C 


POWER 'RATING 


896 
mW 
736 mW 


MIN 
NOM 
MAX 
UNIT 


Supply 
voltage, 
VCC 
4.75 
5 
5.25 
V 


High·level 
driver 
and control 
input voltage, 
VIH 
2 
V 


Low-level 
driver 
and control 
inpLt voltage, 
VIL 
0.8 
V 


Bus termination 
voltage 
1.9 
2.1 
V 


Operating 
free-air 
temperature, 
1 A 
0 
70 
°c 


electrical 
characteristics 
over rElcommended 
ranges of operating 
free-air 
temperature 
and supply 
voltage 


(unless 
otherwise 
noted) 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


VIK 
Input 
clamp 
voltage 
at 0" 
DE, or AE 
II = 
-18 
mA 
-1.5 
V 


VT 
Receiver 
input threshold 
3t Bn 
1.426 
1.674 
V 


VOH 
High-level 
output 
voltage 
at Rn 
Bn at 1.2 V, 
AE at 0.8 
V, 
2.5 
V 


10H = 
-1 
mA 


An 


Bn at 2 V, 
AE at 0.8 
V, 
0.5 


10L = 20 mA 


VOL 
Low-level 
output 
voltage 
On at 2.4 
V, 
TE at 2.4 V, 
V 


Bn 
VL 
~ 
2 V, 
AL ~ 
100, 
0.75 
1.2 


See Figure 
1 


On, TE or RE 
VI = VCC 
40 


IIH 
High-level 
input 
current 


Bn 
VI = 2 V, 
VCC 
~ 0 or 5.25 
V, 


100 
~A 


On at 0.8 
V, 
TE at 0.8 
V, 


IlL 
low-level 
input current at On, TE or RE 
VI = 0.4 
V 
-400 
~ 


10S 
Short-circuit 
output 
current 
at Rn 
An at 0 V, 
Bn at 1.2 V, 


-70 
-200 
mA 


RE at 0.8 
V 


ICC 
Supply 
current 
65 
mA 


ColBI 
Driver 
output 
capacitance 
VCC 
- 
5 V, TA 
- 
25°C 
6.5 
pF 
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SN75ALS053 
QUAD FUTUREBUS TRANSCEIVER 


switching 
characteristics 
over recommended 
ranges of operating 
free-air 
temperature 
and VCC (unless 
otherwise 
noted) 


FROM 
TO 
TEST 
CONDITIONS 
MIN 
MAX 
UNIT 
PARAMETER 
(INPUT) 
(OUTPUT) 


tpLH 
Propagation delay time, 
2 
7 
low-to-high-Ievel 
output 
TE at 3 V. 
VL 
= 2 V. 


On 
Bn 
ns 
Propagation delay time 
See Figure 
2 
2 
7 
tpHL 
high-to-Iow-Ievel 
output 


tpLH 
Propagation delay time. 
2 
7 
low-to-high-Ievel 
output 
On at 3 V. 
VL 
= 2 V. 
On 
Bn 
ns 


tpHL 
Propagation 
delay 
time, 
See Figure 
2 
2 
7 
high-to-Iow-Ievel 
output 


Transition 
time. 


0.5 
5 
tTLH 
low-to-high-Ievel 
output 
TE at 3 V. 
VL 
= 2 V. 


On 
Bn 
ns 


Transition 
time, 
See Figure 
2 
0.5 
5 
tTHL 
high-to-Iow-Ievel 
output 


Skew 
between 
driver 


channels 
t 


On 
Bn 
TE at 3 V. 
VL 
~ 
2 V 
1 
ns 


FROM 
TO 
PARAMETER 
TEST 
CONDITIONS 
MIN 
MAX 
UNIT 
(INPUT) 
(OUTPUT) 


tPLH 


Propagation 
delay time, 
2 
8 
low-to· high-level 
output 


Bn 
Rn 
fiE at 0.3 
V. TE at 0.3 
V. See Figure 
3 
ns 


tpHL 
Propagation 
delay time, 


2 
8 
high-to-Iow-Ievel 
output 


Output 
disable 
time 
Bn at 2 V, TE at 0.3 
V. VL 
- 
5 V. 


tpLZ 
fiE 
Rn 
CL = 5 pF. RL1 
~ 
500 
O. 
6 
ns 
from 
low level 


See Figure 4 


Output 
enable time 


Bn at 2 V. TE at 0.3 
V. VL 
- 
5 V. 


tpZL 
fiE 
Rn 
CL = 5 pF. RL1 
= 500 
O. 
12 
ns 
to low level 


See Figure 4 


Output 
disable 
time 


Bn at 1 V, TE at 0.3 
V. VL 
= O. 


tpHZ 
fiE 
Rn 
CL = 5 pF. 
RL1 
= 500 
O. 
6 
ns 
from 
high 
level 


See Figure 
4 


Output 
enable time 


Bn at 1 V. TE at 0.3 
V, VL 
~ 
O. 


tpZH 
fiE 
Rn 
CL = 5 pF. 
RL1 
= 500 
O. 
12 
ns 
to high 
level 
See Figure 
4 


Skew 
between 
receiver 
fiE at 0.3 
V. TE et 0.3 
V 


channels 
t 


Bn 
Rn 
1 
ns 


t Skew 
is the difference 
between 
the 
propagation 
delay 
time 
(tpLH 
or tpHLl 
of one receiver 
channel 
and that 
same 
propagation 
delay 
time 
of any 
other 
receiver 
channel. 
It applies 
for 
both 
tpLH 
and tpHL. 
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Vl 


~ 


Oll 


VI(Dn, TEI~ 
Vo 


IBn) 
-------- J30 pF (INCLUDESJIG CAPACITANCE) 


3V---- 


VI(Dn,TE) 
1.5 V\ 
1.5 VI 
o V --- 
- -r-----------J 
I 


tPlH-+! 
r-- 
tPHl-+! 
r-- 


VOIBn) 
VOH - 
- 
- -1~5~V~-9-0-%--------9-0-%-~ :55 
V 


VOL 
100/0'/1 
r\10% 


-+l 
I+- tTlH 
tTHl-+l 
I+- 
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~ 
L- 
1_, 
1 IRn)1~ 
Vo 
J so pF (INCLUDES 
JIG CAPACITANCE) 


2 V ----_ 
_ 
_ 


VI(Bn) 1 V __ 
~~ 
~\, 
1_.S_S_Vt 


tPLH-+l 
r+- 
--+I 
r+-tPHL 


VO(Rn)VOH - 
- 
- 
- 
-;S-:I 
1.S V\ 


VOL ------. 
_.----- 


~ 


VLRL1 


V~---1..., 
IRn) 
Vo 
J CL (INCLUDES 
JIG 
CAPACITANCE) 


VI(~--- 
--1~~1 
\1.5 V 
° V 
I 
,------- 
tPHZ~ 
I+- 
rO.S V --+t 
I+-tpZH 
-------I-J- 
- - - t 
I 1,.----- 
I ~-f 
...J../'.SV 


I 
, 


tpLZ---.t 
14-- 
-+i 
14-tpZL 
l,,-- 
rOo S V ---,l 
.,- 
I 
,1.5 V 


VO(Rn)-----------f 
------ 
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TRAPEZOIDAL·WAVEFORM INTERFACE BUS TRANSCEIVERS 


• 
SN75ALS056 Is an Octal Transceiver 


• 
SN75ALS057 Is a Quad Transceiver 


• 
High-Speed Advanced Low-Power Schottky 
Circuitry 


• 
Low Power Dissipation ... 


52.5 mW/Channel Max 


• 
High-Impedance P-N-P Inputs 


• 
Logic Level 1-V Bus Swing Reduces Power 
Consumption 


• 
Trapezoidal Bus Output Waveform Reduces 
Noise Coupling to Adjacent Lines 


• 
Power-Up/Down Protection (Glitch Free) 


• 
Open-Collector Driver Outputs Allow 
Wired-OR Connections 


• 
Designed to Be a Faster, Lower Power 
Functional Equivalent of National DS3896, 
DS3897 


SN75ALS056 
ow OR N PACKAGE 


(TOP VIEW) 


A1 
1 U20 
B1 


A2 
2 
19 
B2 


A3 
3 
18 
B3 


A4 
4 
17 
B4 


VCC 
5 
16 
GND 


A5 
6 
15 
B5 


A6 
7 
14 
B6 


A7 
8 
13 
B7 


A8 
9 
12 
B8 
CS 
10 
11 
T/R 


SN75ALS057 


OW OR N PACKAGE 


(TOP VIEW) 


description 


The SN75ALS056 is an 8-channel, monolithic, 
high-speed, 
advanced 
low-power 
Schottky 
device designed for 2-way data communication 
in 
a 
densely 
populated 
backplane. 
The 
SN75ALS057 
is a 4-channel 
version 
with 
independentdriver input (Dn)and receiveroutput 
(Rn) pins and a separate driver disable for each 
driver (En). 


These transceivers feature open-collector driver outputs with a series Schottky diode to reduce capacitive 
loading to the bus. By using a 2-V pull-up termination on the bus, the output signal swing will be 
approximately 1 V, which reducesthe power necessaryto drive the bus load capacitance. The driver outputs 
generate trapezoidal waveforms that reduce crosstalk between channels. The drivers are capable of driving 
an equivalent dc load as low as 18.5 n. 


D1 
R1 
D2 
R2 
VCC 


D3 
R3 
D4 
R4 


TE 


, 
U20 


2 
19 


3 
18 


4 
17 


5 
16 


6 
15 


7 
14 


~ 


8 
13 


9 
12 


[ 
10 
11 


B1 


E1 


B2 
E2 
GND 
B3 
E3 
B4 
E4 
RE 


The receivers have internal low-pass filters to further improve noise immunity. 


The SN75ALS056 and SN75ALS057 are characterized for operation from oDe to 70De. 
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TRAPEZOIDAL·WAVEFORM INTERFACE BUS TRANSCEIVERS 


logic symbols t 


SN75ALS05', 


T/R 
111) 


cs 


11) 
120) 
Al 
Bl 


12) 
(19) 
A2 
B2 


13) 
(181 
A3 
B3 


(41 
(17) 
A4 
B4 


(6) 
(15) 
A5 
B5 


(7) 
(14) 
A6 
B6 


(8) 
(13) 
A7 
B7 


(9) 
1121 
A8 
B8 


SN75ALS057 


TE 
RE 


01 
120) Bl 
El 


Rl 


02 
1181 B2 
E2 


R2 


03 
(15) 
B3 
E3 


R3 


04 
113} B4 
E4 


R4 


logic diagrams 
(positive 
logic) 


SN75ALS056 


_Ill} 
T/R 


110) 


CS 


SN75ALS057 


TE 
(10) 


RE 
(11) 


XMIT -. 


(1) 
(20) 


01 
81 


119) 
El 


121 
Rl 


+--REC 


2 10ENTICAL 
CHANNELS 
NOT SHOWN 


(8) 
113) 


04 
B4 
1121 


E4 


R4 
(9) 
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SN75ALS056 


FUNCTION 
TABLE 


TRANSMIT/RECEIVE 


SN75ALS057 


FUNCTION 
TABLE 


TRANSMIT/RECEIVE 


CONTROLS 
CHANNELS 


CS 
T/R 
A-B 


L 
H 
T (A - 
BI 


L 
L 
R (B - 
AI 


H 
X 
0 


CONTROLS 
CHANNELS 


TE 
RE 
En 
D-B 
B-R 


L 
L 
L 
0 
R 


L 
L 
H 
T 
R 


L 
H 
L 
0 
0 


L 
H 
H 
T 
0 


H 
L 
X 
0 
R 


H 
H 
X 
0 
0 


Direction of data transmission is from An to Bn for the SN75ALS056 and from Dn to Bn for the 
SN75ALS057. Direction of data reception is from Bn to An for the SN75ALS056 and from Bn to Rn for 
the SN75ALS057. Data transfer is inverting in both directions. 


r- 
I 


--.., 


I 


SN75ALS057 


ONLY 
r 
- --, 


I 
En 
I 
I 
PIN 
. I 


I 
I 


I 
I 


I 
I 


I 
I 


I 
I 
L 
.J 
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absolute 
maximum 
ratinns 
over operating 
free-air 
temperature 
range (unless otherwise 
noted) 


Supply voltage, VCC (see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
6 V 
Control input voltage. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
5.5 V 
Driver input voltage. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
5.5 V 
Driver output voltage. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
2.5 V 
Receiver input voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
2.5 V 
Receiver output volta~le . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
5.5 V 
Continuous total powur dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . .. 
See Dissipation Rating Table 
Operating free-air tem oerature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
O°C to 70°C 
Storage temperature r,3nge 
- 65°C to 150°C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds ...•.................. 
260°C 


~ 


'\CKAGE 


ow 


N 


TA '"25"C 


POWER 
RATING 
1025 mW 


1150 
mW 


DERATING 
FACTOR 


ABOVE 
TA 
- 
25"C 
8.2 mW'"C 
9.2 mW'"C 


TA - 70"C 


POWER 
RATING 


656 
mW 


736 
mW 


MIN 
NOM 
MAX 
UNIT 


Supply 
voltage. 
VCC 
4.75 
5 
5.25 
V 


High-level 
driver 
and control 
inpu'! voltage, 
VIH 
2 
V 


Low-level 
driver 
and control 
input 
voltage, 
VIL 
0.8 
V 


Bus termination 
voltage 
1.9 
2.1 
V 


Operating 
free-air 
temperature. 
TJ\, 
0 
70 
·C 
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SN75ALS056 
electrical 
characteristics 
over recommended 
ranges of operating 
free-air temperature 
and supply 
voltage 
(unless otherwise 
noted) 


PARAMETER 
TEST CONOITIONS 
MIN 
Typt 
MAX 
UNIT 


VIK 
Input 
clamp 
voltage 
at An, TIR, 
or CS 
II = 
-18 
mA 
-1.5 
V 


VT 
Receiver 
input 
threshold 
at Bn 
1.426 
1.674 
mV 


High-level 
output 
voltage 
at An 
Bn at 1.2 V, 
CS at O.B V, 


2.4 
V 
VOH 
T/R 
at 0.8 
V, 
10H = 
-400 
~A 


An 


8n at 2 V, 
CS at O.B V, 
0.5 


T/R 
at 0.8 
V, 
IOL=16mA 


VOL 
Low-level 
output 
voltage 
An at 2 V, 
CS at 0.8 
V, 
V 


Bn 
T/R 
at 2 V, 
VL 
= 2 V, 
0.75 
1.2 


RL = 
18.5 
O. 
See Figure 
1 


An, T/R. 
or CS 
VI 
~ VCC 
40 


IIH 
High-level 
input 
current 


Bn 


VI 
= 
2 V. 
VCC 
= 0 or 5.25 
V, 
~A 


An at O.B V, 
T/R 
at O.B V 
100 


IlL 
Low-level 
input 
current 
at An, T/R, 
or CS 
VI 
= 0.4 
V 
-400 
~A 


105 
Short~circuit output current at An 
An at 0 V. 
Bn at 1.2 V, 


-40 
-120 
mA 


CS at 0.8 
V, 
T/R 
at O.B V 


ICC 
Supply current 
75 
mA 


ColBI 
Driver 
output 
capacitance 
4.5 
pF 


SN75ALS057 
electrical 
characteristics 
over recommended 
ranges of operating 
free-air temperature 
and supply 
voltage 
(unless otherwise 
noted) 


PARAMETER 
TEST CONDITIONS 
MIN 
Typt 
MAX 
UNIT 


VIK 
Input clamp voltage 
at On, En, TE, or RE 
II = 
-18 
mA 
-1.5 
V 


VT 
Receiver input threshold 
at Bn 
1426 
1674 
mV 


VOH 
High-level 
output 
voltage 
at Rn 


Bn at 1.2 V, 
RE at 0.8 
V, 
2.4 
V 
10H = 
-400 
~A 


Rn 


Bn at 2 V, 
RE at 0.8 
V, 
0.5 
IOL=16mA 


VOL 
Low-level 
output 
voltage 
On at 2 V, 
En at 2 V, 


Bn 
'IT at 0.8 
V, 
VL = 
2 V, 
0.75 
1.2 
V 


RL = 
18.5 
O. 
See Figure 
1 


On, En, TE, or RE 
VI 
= VCC 
40 


IIH 
High-level 
input 
current 
VI 
= 
2 V, 
VCC 
= 0 or 5.25 
V, 
~A 
Bn 
On at O.B V, 
En at 0.8 
V. 
100 


'IT at 0.8 
V 


IlL 
Low-level 
input 
current 
at On, En, TE, or RE 
VI 
= 0.4 
V 
-400 
~ 


105 
Short-circuit output current at Rn 
Rn at 0, 
Bn at 1.2 V. 
-40 
-120 
RE at 0.8 
V 
mA 


ICC 
Supply current 
40 
mA 


ColBI 
Driver 
output 
capacitance 
4.5 
pF 
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switching 
characteristics 
elver recommended 
ranges of operating 
free-air temperature 
and VCC (unless 
otherwise 
noted) 


FROM 
TO 
Typt 
PARAMETER 
TEST CONDITIONS 
MIN 
MAX 
UNIT 
(lNPUTI 
(OUTPUT) 


tpLH 
Propagation 
delay time. 


19 
low-to-high-Ievel 
output 
CS at 0.8 
V, 
T/R 
at 2 V, 
An 
Bn 
ns 


tpHL 
Propagation 
delay 
time. 
VL 
~ 2 V, 
See Figure 
2 
1B 
high-to-low-Ievel output 


tpLH 
Propagation 
delay time, 
24 
low-to-high-Ievel 
output 
CS 
Bn 


An and T/R 
at 2 V, 
VL = 2 V, 


ns 


tpHL 
Propagation 
delay 
time. 
See Figure 
2 
20 
high-to-Iow-Ievel 
output 


tpLH 
Propagation delay time, 


VI(An, 
Bnl 
~ 
5 V, 
CS at 0.8 
V, 
25 
low-to-high-Ievel 
output 


T/R 
Bn 
RL2 not connected, 
CL = 30 
pF, 
ns 


tpHL 
Propagation 
delay time. 


RLl 
~ 
180, 
See Figure 
3 
35 
high-to-Iow-Ievel 
output 


Transition 
time, 


1 
3 
11 
tTLH 
low-to-high-Ievel 
output 
I 
CS at 0.8 
V, 
T/R 
at 2 V. 
An 
Bn 
ns 
Transition 
time, 
VL 
~ 2 V, 
See Figure 
2 
tTHL 
1 
3 
6 
high-to-Iow-Ievel 
output 
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switching 
characteristics 
over recommended 
ranges of operating free-air temperature 
and VCC (unless 
otherwise 
noted) 


receiver 


FROM 
TO 
PARAMETER 
TEST 
CONDITIONS 
MIN 
MAX 
UNIT 


(INPUT) 
(OUTPUT) 


tPLH 
Propagation 
delay 
time, 
18 
low-to-high-Ievel 
output 
Bn 
An 
CS at 0.8 
V, 
T/R at 0.8 V, 
See Figure 4 
ns 


tpHL 
Propagation 
delay 
time, 
18 


high·to-Iow·level 
output 


Output 
disable time 


Bn at 2 V, 
T/R at 0.8 
V, 
CL = 5 pF, 


tPLZ 
CS 
An 
VL 
~ 
5 V, 
RLl 
~ 
390 lJ, RL2 not connected, 
18 
ns 
from 
low level 
See Figure 
5 


Output 
enable 
time 


8n at 2 V, 
T/R at 0.8 
V, 
CL = 30 pF, 


tpZL 
CS 
An 
VL = 5 V, 
RLl 
= 390 
lJ, RL2 ~ 
1.6 klJ, 
15 
ns 
to low level 
See Figure 5 


Output 
disable 
time 
Bn at 0.8 
V, T/R at 0.8 
V, CL = 5 pF, 


tpHZ 
CS 
An 
VL 
~ 0, 
RLl 
= 390 
lJ, 
RL2 not connected, 
8 
ns 
from 
high level 
See Figure 5 


Output 
enable 
time 
Bn at 0.8 
V, T/R at 0.8 
V, CL = 30 pF, 


tpZH 
CS 
An 
VL ~ 0, 
RL 1 not connected, 
RL2 = 1.6 klJ, 
17 
ns 
to high level 
See Figure 
5 


Output 
disable 
time 
CS at 0.8 V, 
VilAn,Bn) 
= 2 V, VL = 5 V, 


tpLZ 
T/R 
An 
RLl 
= 390 
lJ, RL2 not connected, 
20 
ns 
from low level 
CL ~ 
5 pF, See Figure 3 


Output 
enable 
time 
CS at 0.8 V, 
VilAn,Bn) 
~ 
2 V, VL ~ 
5 V, 


tPZL 
T/R 
An 
RLl 
= 390 
lJ, RL2 = 1.6 klJ, 
40 
ns 
to low level 
CL = 30 pF, See Figure 3 


Output 
disable 
time 
CS at 0.8 V, VilAn,Bn) 
~ 0, VL 
~ 0, 


tpHZ 
T/R 
An 
RLl 
~ 
390 
lJ, RL2 not connected, 
17 
ns 
from 
high level 
CL = 5 pF, See Figure 3 


Output enable time 
CS at 0.8 V, VilAn,Bn) 
~ 0, VL 
~ 0, 


tPZH 
T/R 
An 
RL 1 not connected, 
RL2 ~ 
1.6 klJ, 
15 
ns 
to high level 
CL = 30 pF, See Figure 3 


Receiver 
noise rejection 
Bn 
An or Rn 
CS at 0.8 
V, T/R at 0.8 
V, 


3 
tw(NR) pulse duration 
See Figure 
6 
ns 
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switching 
characteristics 
over recommended 
ranges of operating 
free-air temperature 
and VCC (unless 


otherwise 
noted) 


driver 


FROM 
TO 
Typt 
PARAMETER 
TEST 
CONDITIONS 
MIN 
MAX 
UNIT 
(INPUT) 
(OUTPUT) 


tpLH 
Propagation 
delay 
time, 


19 
low-to-high-Ievel 
output 
'IT at 0.8 
V, 
RE at 2 V, 


On or En 
Bn 
ns 


tpHL 
Propagation delay time, 
VL 
~ 
2 V, 
See Figure 
2 
18 
high-to-Iow-Ievel 
output 


tpLH 
Propagation 
delay time, 


24 
low-to-high-Ievel 
output 
'IT 
Bn 


On, En, RE at 2 V, 
VL = 2 V, 


Propagation 
delay 
time. 
RU 
= 180, 
See Figure 2 
ns 


tpHL 
20 
high-to-Iow-Ievel 
output 


Transition 
time, 


3 
tTLH 
RE at 2 V, 
1 
11 
low-to-high-Ievel 
output 


On or En 
Bn 
VL 
~ 
2 V, 


'IT at 0.8 
V, 


ns 


Transition 
time. 
See Figure 
2 
3 
6 
tTHL 
1 
high-to-Iow-Ievel 
output 


:ROM 
TO 
PARAMETER 
TEST 
CONOITIONS 
MIN 
MAX 
UNIT 
(INPUT) 
(OUTPUT) 


tpLH 


Propagation 
delay time, 
18 
low-to-high-Ievel 
output 


Bn 
Rn 
RE at 0.8 
V, 'IT at 2 V, 
See Figure 
4 
ns 


tpHL 


Propagation 
delay time, 


18 
high-to-Iow-Ievel 
output 


Output 
disable time 


Bn at 2 V, 
TE at 2 V, 
VL 
~ 
5 V, 


tpLZ 
RE 
Rn 
CL = 5 pF, 
RU 
= 390 
O. 
18 
ns 


from low level 
RL2 not connected, 
See Figure 5 


Output 
enable time 


Bn at 2 V, 
TE at 2 V, 
VL 
~ 
5 V, 


tpZL 
l'iE 
Rn 
CL = 30 pF, RU 
= 3900, 
RL2 1.6 
kO, 
15 
ns 


to low level 
See Figure 
5 


Output 
disable 
time 


Bn at 0.8 
V, 
TE at 2 V, 
VL = 0, 


tpHZ 
RE 
Rn 
CL = 5 pF, 
RU 
= 3900, 
17 
ns 
from 
high level 


RL2 not connected, 
See Figure 5 


Output 
enable 
time 


Bn at 0.8 
V, 
TE at 2 V, 
VL = 0, 


tpZH 
RE 
Rn 
CL = 30 pF, RU 
not connected, 
17 
ns 
to high 
level 


RL2 = 
1.6 kO, 
See Figure 
5 


Receiver 
noise 
rejection 


Bn 
Cn 
TE at 2.0 
V, 
RE at 0.8 
V, 
3 
twlNR) 
pulse 
duration 
See Figure 
6 
ns 


FROM 
TO 
TEST CONDITIONS 
PARAMETER 
MIN 
MAX 
UNIT 
IINPUTI 
(OUTPUT) 


tpLH 
Propagation 
delay 
time, 
40 
low·to-hlgh-Ievel 
output 


On 
Rn 
RE at 0.8 
V, 'IT at 0.8 
V, 
See Figure 
7 
Propagation 
delay 
time, 
ns 


tpHL 
high·to·low·level 
output 
40 
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SN75ALS056 
OR 
Vo 
SN75ALS057 
(Bo) 


SN75ALS056 


OR 
SN75ALS057 
Vo 
J30 pF IINCLUDESJIG CAPACITANCE) 


TESTCIRCUIT 


{ 


ICS.'fE13V-----tl.5V 
1.5 V)' 


o V -----: 
I ~------ 


VI 
IPLH~ 
I+- 
IPHL-+t 
I+- 


""~,<:---':~f 
i 
,,,{ 
i 


- 
IPLH-+! 
~ 
IPHL~ 
~ 


V 
VOH- 
- 
- 
- 
- 
--X-9-0%---------9-0-%~1 
1.55 V 
OIBol 
1.55 V 
I 
VOL 
10%._ I 
I 
10% 


-+I 
~ITLH 
ITHL-+j 
~ 


VOLTAGEWAVEFORMS 
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J CL (INCLUDESJIG CAPACITANCE) 


VHT/R)3 V·- 
- 
- 
- 
- 
- 
-.-------- 
1.5 VI 
',1.5 
V 
° V -------·1 
'-.------- 


tPHL-+! 
t+- 
tpLH-+! 
t+- 


------ 
.•.1-1 
I 1------ 


VOIBnl 
I \1.55 
V 
Ifl.55 V 


I 
, 
tPLZ-+! 
j4- 
tpZL-+l 
~ 
I 
I I 


VOIAn) 
I ~ 
i 
i'\1.5 
V 


1- 
--l.. 
I 
.•••. 
· ---- 


I 
0.5 V 
I 


tPHZ-+! 
I+- 
IpZH-+l 
l+- 


I 
rO.5V 
I 
_______ 
1- - 
J 
1------- 


VOtAn) 
\.::.:-l 
Jl.5 
V 


--c 


';N75ALS056 


VHBn) 
OR 


!;N75ALS057 


'1'30 
pF (INCLUDESJIG CAPACITANCE) 


2 V ------ 
------- 


VI(Bn) 1 V _ 
._~~~\,- 
1._5_5..JVt 


tPLH---+l r 
~ 
t+--IPHL 


VO(An.Rn~OH - 
.- 
- 
- 
-;5~ t 
15 V\. 


VOL -------. 
~.----- 
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JCL UNCLUDES JIG CAPACITANCE) 


TEST CIRCUIT 


3 V --- 
--1~-;'1 
\1.5 
V 
° V 
I 
1------- 
tpHZ--+t 
I+-- 
rO.5 V 
---., 
I+-tpZH 
------ 
..• 
I..• 
J- - 
- - t 
I 1_----- 
I ~-f 
J./l.5V 
I 
I 
tpLZ -+I 
14-- 
-+t 
I+-tpZL 


V--I 
rOo 5 V 
--....: 


.,. 
I 
~1.5V 


VOIAn.Rnl--------- 
- 
- 
- f 
------ 


VOLTAGE 
WAVEFORMS 


NOTE: Ir 
~ tf 
" 
5 ns from 
10% 
10 90% 


FIGURE 5. PROPAGATION DELAY FROM CS TO An OR RE TO Rn 


J 30 pF UNCLUDES JIG CAPACITANCEI 


1.85V~ 


VI 
1.55 
V 


1.1 V 
I 
I 
I 
I 
8US LOGIC 
14 
., 
tw{NRI 
LOW LEVEL 


BUS LOGIC 
HIGH LEVEL 


~ 


2V 


1.55 
V 


I 
.L. 
- 
- 
1.25 V 


I 
I 
'4 
~ 
IwlNRI 


tw is increased 
until the output 
voltage 
fall just 
reaches 2 V. 
tw is increased 
until 
the output 
voltage 
rise just 
reaches 
0.8 v. 


VOLTAGE 
WAVEFORMS 
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2V 


'8 n ~p 
30PFJ 
J 30 pF IINCLUOES 
JIG CAPACITANCEI 


VI(Onl3V----~5~.L 
\'1,.5V 


OV----.~ 
. 
l+-+t-tPLH 
~tPHL 
1-----------_1 
VOIRn) 
'.5 Vf 
\_'_.5_V 
_ 
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• 
Compatible with 10S 8802.3:1989 
and 
NT 
DUAL-iN-LINE 
PACKAGE 
ANSI/IEEEStd 802.3-1988 
(TOPVIEW) 
• 
Interdevice loop-8ack 
Paths for System 
TXll 
1 U24 
TXOl 


Testing 
TXENl 
2 
23 
TXOl 


• 
Squelch Function Implemented on the 
LOOPl 
3 
22 
Vcc 


GND 
4 
21 
RXll 
Receiver Inputs 
RXENl 
5 
20 
RXll 
• 
Drivers Will Drive a Balanced 78-0 load 
RXOl 
6 
19 
GND 


• 
Transformer Coupling Not Required in 
RX02 
7 
18 
GND 


System 
RXEN2 
8 
17 
RXi2 


GND 
9 
16 
RXi2 
• 
Power-Up/Power-Down Protection (Glitch- 
LOOP2 
10 
15 
VCC 


Freel 
TXEN2 
11 
14 
TX02 


• 
Isolated Ground Pins for Reduced Noise 
TXI2 
12 
13 
TX02 


Coupling 
• 
Fault-Condition Protection Built into the 
Device 
• 
Driver Inputs Are level-Shifted 
ECl 
Compatible 


description 


The SN75AlS085 
is a monolithic, high-speed, advanced low-power Schottky, dual-channel driver/receiver 
device designed for use in the AUI of ANSI/IEEEStd 802.3-1988. 
The two drivers on the device will drive 
a 78-0 balanced, terminated twisted-pair transmission line up to a maximum length of 50 meters. In the 
off (idle) state, the drivers will maintain minimal differential output voltage on the twisted-pair line and, 
at the same time, remain within the required output common-mode range. 


With the driver enable (TXEN)high, upon receiving the first falling edge into the driver input, the differential 
outputs will rise to full-amplitude output levels within 25 ns. The output amplitude will be maintained for 
the remainder of the packet. After the last positive packet edge transmitted into the driver, the driver will 
maintain a minimum of 70% of full differential output for a minimum of 200 ns, then decay down to a 
minimum level for the reset (idle) condition within 8 p.s.Disabling the driver by taking the driver enable 
low will also force the output into the idle condition after the normal 8-p.stimeout. While operating, the 
driver is able to withstand a set of fault conditions and not suffer damage due to the faults being applied. 
The drivers will power up in the idle state to ensure that no activity is placed on the twisted-pair cable 
that could be interpreted as network traffic. 


The line receiver squelch function interfaces to a differential twisted-pair line terminated external to the 
device. The receiver squelch circuit allows differential receive signals to pass through as long as the input 
amplitude and pulse duration are greater than the minimum squelch threshold. This assures a good signal- 
to-noise ratio while the data path is active and prevents system noise from causing false data transitions 
during lineshut down and line-idleconditions. The RXOoutputs default to a high level andthe RXENoutputs 
default to a low level while the squelch function is blocking the data path through the receiver (idle). The 
line receiver squelch will become active within 50 ns when the input squelch threshold is exceeded. The 
RXEN pin will be driven high while the squelch circuit is allowing data to pass through the receiver. The 
receiver squelch circuit will also withstand a set of fault conditions while operating without 
causing 


permanent damage to the device. 
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The purpose of the loop functions is to provide a means by which system data path verification 
can be 


done to isolate faulty interfaces and assist in network diagnosis. The LOOP pins are TTL compatible and 
must be held high for normal operation. When LOOP1is taken low, the output of driver 1 (TX01) immediately 
goes into the idle state. Also, the input to receiver 1 is ignored and a path from TXI1 to RX01 is established. 
When LOOP1 is taken back high, driver 1 and receiver 1 revert back to their normal operation. When LOOP2 
is taken low, a similar data path is established between TXI1 and RX02. TXEN1 must be high for the 
loop functions to operate and TXEN1 can be used to gate the loop function if desired. During loop operation, 
the respective receiver enable output (RXEN) will reflect the status of TXEN 1. 


RECEIVER FUNCTION 
TABLE 


lOOP 
- 
H 


OUTPUTS 


RXI 
PREVIOUS 
RXEN 
RXEN 
RXO 


VID 
= 1:115mVto 
-175mV,tw 
< 
25ns 
l 
l 
H 


VID 
= 
-275mVto 
-1315mV,tw 
> 
50ns 
X 
H 
L 


VID 
= 3"8 
mV to 
1315 
mV, 
tw 
< 
130 
ns 
H 
H 
H 


VID 
= 3' 8 mV to 
1315 
mV, 
tw 
> 
175 
ns 
X 
l 
H 


DRIVER FUNCTION 
TABLE 


LOOP - 
H 


TXI 
TXEN 
PREVIOUS 
TXO 
OUTPUT 
TXO 


L 
L 
IDLE 
IDLE 


H 
L 
IDLE 
IDLE 


I 
H 
IDLE 
L 


L 
H 
ACTIVE 
L 


h 
< 
200 
ns 
H 
ACTIVE 
H 


H > 
81'S 
H 
ACTIVE 
IDLE 


L 
L > 
8 ~s 
ACTIVE 
IDLE 


H < 
200 
ns 
L > 
8 ~s 
ACTIVE 
IDLE 


H < 
200 
ns 
l<200ns 
ACTIVE 
H 


H>81'S 
L<200ns 
ACTIVE 
IDLE 


L 
L < 200 
ns 
ACTIVE 
L 
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INPUTS 
OUTPUTS 


[QQiil 
umP2 
TXIl 
TXENl 
RXIl 
RXI2 
RXOl 
RX02 
RXENl 
RXEN2 
TXOl 


L 
L 
L 
H 
X 
X 
L 
L 
H 
H 
IDLE 


L 
L 
H 
H 
X 
X 
H 
H 
H 
H 
IDLE 


L 
L 
X 
L 
X 
X 
H 
H 
L 
L 
IDLE 


L 
H 
L 
H 
X 
NORMAL 
L 
NORMAL 
H 
NORMAL 
IDLE 


L 
H 
H 
H 
X 
NORMAL 
H 
NORMAL 
H 
NORMAL 
IDLE 


L 
H 
X 
L 
X 
NORMAL 
H 
NORMAL 
L 
NORMAL 
IDLE 


H 
L 
L 
H 
NORMAL 
X 
NORMAL 
L 
NORMAL 
H 
IDLE 


H 
L 
H 
H 
NORMAL 
X 
NORMAL 
H 
NORMAL 
H 
IDLE 


H 
L 
X 
L 
NORMAL 
X 
NORMAL 
H 
NORMAL 
L 
IDLE 


H 
H 
NORMIIL 
NORMAL 
NORMAL 
NORMAL 
NORMAL 
NORMAL 
NORMAL 
NORMAL 
NORMAL 


schematics 
of inputs and outputs 


RXI AND 
R:<I INPUTS 
lOOP 
AND 
TXEN 
INPUTS 


VCC 


I 
I 
4 kO I 


lOOP 
AND 
TXEN 


TXllNPlJTS 


VCC 


RXO 
AND 
RXEN 
OUTPUTS 


VCC 


RXO 
AND 
RXEN 
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absolute 
maximum 
ratings 
over operating 
free-air 
temperature 
range (unless otherwise 
noted) 


Supply voltage, Vcc 
(see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
. . . . . . . . . .. 
6 V 
TXI and LOOP input voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
. . . . . . . .. 
5.5 V 
TXO and TXO output voltage 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
16 V 
RXI and RXI input voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
16 V 
RXO and RXENoutput voltage 
'. . . . . . . . . . . . . . . . . . . . .. 
5.5 V 
Continuous total power dissipation at (or below) 25°C (see Note 2) . . . . . . . • . . . . . . . .. 
1250 mW 
Operating free-air temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
ooC to 70°C 
Storage temperature range 
- 65°C to 150°C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds 
260°C 


MIN 
NOM 
MAX 
UNIT 


Supply 
voltage. 
VCC 
4.75 
5 
5.25 
V 


Common-mode 
voltage 
at RXI inputs, 
VIC 
1 
4.2 
V 


Differential 
voltage 
between 
RXI inputs, VIO 
±31B 
± 1315 
mV 


High-level 
input voltage, LOOP and TXEN. VIH 
2 
V 


Low-level 
input voltage, 
LOOP and TXEN, VIL 
O.B 
V 


High-level 
output 
current, 
RXO and RXEN, IOH 
-0.4 
mA 


Low-level 
output 
voltage. 
RXO and RXEN, IOL 
16 
mA 


Setup time, 
Driver mode, TXEN high before TXI~, tsu1 
Isee Figure 81 
10 
ns 


Setup time. 
Loop mode, LOOP low before TXENt, 
tsu2 
(see Figure 10) 
15 
ns 


Setup time. 
Loop mode, TXEN high before TXI~, tsu3 
(,ee Figure 10) 
10 
n, 


Hold time. 
Loop mode, TXEN high after TXlt, 
th1 (see Figure 9) 
10 
ns 


Hold time, 
Loop mode, LOOP low after TXEN~, th2 (see Figure 9) 
15 
n, 


Operating 
free-air 
temperature, 
T A 
0 
70 
°c 


TEXAS ~ 
INSfRUMENTS 
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electrical 
characteristics 
oller recommended 
ranges of operating 
free-air temperature 
and supply voltage 


(unless 
otherwise 
noted) 


PARAMElER 
TEST CONDITIONS 
MIN 
MAX 
UNIT 


VIK 
Clamp voltage 
at all inputs 
II ~ 
-18 
mA 
-1.5 
V 


Vee 
= 4.75 
V 
3.202 
3.752 


TA 
= ooe 
Vee 
~ 
5 V 
3.389 
3.998 
V 


Vee 
= 5.25 
V 
3.577 
4.244 


Vee 
~ 4.75 
V 
3.213 
3.797 


VT 
Driver 
input 
(TXI) thresh(Jld 
voltage 
TA 
~ 25°C 
Vee 
= 5 V 
3.400 
4.043 
V 


Vee 
~ 
5.25 
V 
3.588 
4.289 


Vee 
= 4.75 
V 
3.239 
3.849 


TA 
= 70°C 
Vee 
~ 5 V 
3.426 
4.095 
V 


Vee 
= 5.25 
V 
3.614 
4.341 


VIDT 
Receiver 
differential 
input 
threshold 
voltage 
-275 
mV 


Idle 


TXEN at 0.8 
V, LOOPl 
at 2 V, 
1 
4.2 


LOOP2 at 2 V, See Figure 1 


TXEN at 2 V, LOOPl 
at 2 V, 


Voe 
Driver output 
(TXOI coml1on-mode 
Active 
LOOP2 at 2 V, TXI at 3.2 V, 
1 
4.2 
V 
voltage 
See Figure 
1 


TXEN at 2 V, LOOPl 
at 2 V, 


Active 
LOOP2 at 2 V, TXI at 4.4 V, 
1 
4.2 


See Figure 1 


Idle 


TXEN at 0.8 
V, LOOPl 
at 2 V, 
±40 


LOOP2 at 2 V, See Figure 1 


TXEN at 2 V, LOOPl 
at 2 V, 


Driver 
output 
(TXO) differential 
Active 
LOOP2 at 2 V, TXI at 3.2 V, 
-600 
-1315 
VOD 
mV 
voltage 
See Figure 
1 


TXEN at 2 V, LOOPl 
at 2 V, 


Active 
LOOP2 at 2 V, TXI at 4.4 V, 
600 
1315 


See Figure 
1 


VOH 
High-level 
output 
voltage 
RXO, RXEN 
10H ~ 
-0.4 
mA 
2.4 
V 


VOL 
Low-level 
output 
voltage 
RXO, RXEN 
10L ~ 
16mA 
0.5 
V 


TXEN, 
LOOP 
VI = 2 V 
20 


IIH 
High-level 
input 
current 
TXI 
VI 
~ 4.5 
V 
400 
~A 


RXI, RXI 
VID 
~ 
-0.5 
V, Vie 
= 1 V to 4.2 
V 
1000 


TXEN, [QQP 
VI 
~ 0.8 
V 
-200 


VI ~ 3.1 V 
100 
IlL 
Low-level 
input 
current 
TXI 
~A 
VI ~ 0.3 V 
4 
10 


RXI, RXI 
VID 
~ 0.5 
V, Vie 
~ 
1 V to 4.2 
V 
1000 


100 
Driver 
differential 
output 
current 
Idle 


TXEN at 0.8 
V, LOOPl 
at 2 V, 
±4 
mA 


LOOP2 at 2 V, See Figure 2 


10S 
Short-circuit 
output 
current t 
RXO, RXEN 
Vo 
at 0 V, RXI at 3 V, RXI at 2 V 
-40 
-150 
mA 


Ice 
Supply current 


LOOP at 2 V, TXEN at 2 V, 
225 


TXI at 4.5 
V, Outputs 
open 


mA 


TEXAS ." 
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LAN ACCESS UNIT INTERFACE DUAL DRIVER/RECEIVER 


electrical 
characteristics 
over recommended 
ranges of operating 
free-air temperature 
and supply voltage 


(unless 
otherwise 
noted I (continuedl 


PARAMETER 
TEST CONDITIONst 
MIN 
MAX 
UNIT 


TXO shorted to TXO, 
150 


Current 
measured 
in short 


TXO at 0 V, TXO is open, 
150 
Current measured 
at TXO 


TXO is open, TXO at 0, 
150 


Current 
measured 
at TXO 


Driver 
fault 
condition 
current 


TXO at 0 V, TXO at 0 V, 
150 
mA 
Current measured at TXO and TXO 


TXO at 16 V, TXO is open, 


150 


Current 
measured 
at TXO 


TXO is open, 'i'XO at 16 V, 
150 


Current 
measured 
at TXO 


TXO at 16 V, 'i'XO at 16 V, 


150 
Current measured at TXO and TXO 


RXI shorted to RXI, 
10 


Current 
measured 
in short 


RXI at 0 V, m<i is open, 
3 
Current 
measured 
at RXI 


RXI is open, RXI at 0 V, 
3 
Current 
measured 
at RXI 


Receiver 
fault 
condition 
current 
RXI at 0 V, RXI at 0 V, 
mA 


Current 
measured 
at RX) and RXI 
3 


RXI at 16 V, RXI at open, 


10 


Current 
measured 
at RXI 


RXI at open, m<i at 16 V, 


10 


Current 
measured 
at RXI 


RXI at 16 V, RXI at 16 V, 
10 


Current 
measured 
at RXI and RXI 


TEXAS ~ 
INSTRUMENTS 


SN75ALS085 
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switching 
characteristics 
over recommended 
ranges of operating free-air temperature 
and VCC (unless 
otherwise 
noted) 


FROM 
TO 
TEST 
CONDITIONS 
PARAMETER 
MIN 
MAX 
UNIT 
IINPUT) 
(OUTPUT) 


tPLH 
Propagation 
delay 
time, 


TXI 
TXO, 
"F5«l" 
TXEN at 2 V, See Figure 3 
15 
ns 


low-to· high level output 


tpHL 
Propagation 
delay 
time. 
TXI 
TXO, 
"F5«l" 
TXEN at 2 V, See Figure 3 
15 
ns 


high-ta-Iow 
level output 


tPIL 
Propagation 
delay 
time, 


TXI 
TXO, 
"F5«l" 
TXEN at 2 V, See Figure 4 
25 
ns 


idle-to-Iow 
level output 


tplL 
Propagation 
delay 
time, 


TXEN 
TXO, 
"F5«l" 
TXI at 3.2 V, See Figure 5 
25 


idle-to-Iow 
level output 
ns 


Propagation 
delay time, 
TXI 
TXO, 'i"lm 
TXEN at 2 V, See Figure 6 
200 


tpH70 
high-to-70% 
level output 
TXEN 
TXO, 
"F5«l" 
TXI at 4.4 
V. See Figure 7 
200 
ns 


Propagation 
delay 
time. 
TXI 
TXO, 
"F5«l" 
TXEN at 2 V, See Figure 6 
200 
8000 
tpHI 
TXO, 
"F5«l" 
8000 
ns 
high-to-idle 
output 
TXEN 
TXI at 4.4 
V, See Figure 7 
200 


Vu 
Driver 
output 
TXI 
TXO, 
"F5«l" 
TXEN at 2 V, See Figure 6 
-100 
mV 
differential 
undershoot 


tskew 
Driver 
caused 
signal skew 
TXI 
TXO, 
"F5«l" 
TXEN at 2 V, See Figure 3 
±3 
ns 
(tpLH 
- 
tpHLi 


tr 
Rise time, 
TXO, 'i"lm 
TXEN at 2 V, Soe Figure 3 
1 
5 
ns 


tf 
Fall time, 
TXO, 
"F5«l" 
TXEN at 2 V, See Figure 3 
1 
5 
ns 


FROM 
TO 
PARAMETER 
TEST 
CONDITIONS 
MIN 
MAX 
UNIT 
IINPUT) 
(OUTPUT) 


tPLH 
Propagation 
delay 
time. 
RXi, 
RXI 
RXO 
VIC 
= 1 V to 4.2 
V, 


15 
ns 
low-ta-high 
level output 
See Figure 
11 


tpHL 
Progagation 
delay 
time, 


RXI, !lXI 
RXO 
VIC = 
1 V to 4.2 
V, 
15 
ns 


high-ta-Iow 
level output 
See Figure 
11 


tpLH 
Start-up 
delay 
time. 


RXI, RXI 
RXEN 
VIC = 
1 V to 4.2 
V, 
50 
ns 
low-ta-high 
level output 
VID 
= 
- 500 
mV, 
See Figure 
13 


Shutdown 
delay 
time, 
RXi, 
RXI 
VIC 
= 1 V to 4.2 
V. 


tpHL 
RXEN 
130 
175 
ns 
high-ta-Iaw 
level output 
VID 
= 500 mV, 
See Figure 
13 


tskew 
Receiver 
caused 
signal 
RXI, RXI 
RXO 
VIC 
- 
1 V to 4.2 
V. 
±3 
skew 
ItpLH 
- 
tpHL) 
VID = 500 mV, 
See Figure 
11 
ns 


Pulse duration 
at RXi and RXI 
VIC = 
1 V to 4.2 
V, 


tw 
25 
ns 
(to not activate 
sQuetchl 
VIO = 
-175 
mV. See Figure 
12 


Pulse duration 
at !lXT and RXI 
VIC = 1 V to 4.2 
V. 


tw 
50 
ns 
(to activate 
squelch) 
VID 
= 
-275 
mV. 
See Figure 
12 


VIC 
= 1 V to 4.2 
V, 


tr1 
Rise time, 
RXO 
1 
8 
ns 


VID 
= 
± 500 
mV, See Figure 
11 


Rise time, 
RXEN 
VIC = 1 V to 4.2 
V. 
tr2 
1 
8 
ns 


VID = 
± 500 mV, 
See Figure 
13 


tf1 
Fall time, 
RXO 
VIC 
- 
1 V to 4.2 
V, 
1 
8 
ns 
VIO = 
± 500 mV. 
See Figure 
11 


Fall time, 
RXEN 
VIC 
= 2.5 V, VIO = 
± 500 mV. 
tf2 
See Figure 
13 
1 
8 
ns 


tvalid 
RXO valid after 
RXEN high 
See Figure 
11 
-10 
15 
ns 
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switching 
characteristics 
over recommended 
ranges of operating 
free-air temperature 
and VCC (unless 
otherwise 
noted) 


loop 


FROM 
TO 
TEST CONDITIONS 
PARAMETER 
MIN 
MAX 
UNIT 
(INPUT) 
(OUTPUT) 


Propagation 
delay time, 


TXI 
RXO 
LOOP at 0.8 
V. TXEN 
at 2 V, 
30 
tpLH 
ns 
low-to-high 
level output 
See Figure 
14 


Propagation 
delay time, 


TXI 
RXO 
LOOP at 0.8 
V. TXEN 
at 2 V, 


30 
tpHL 
ns 
high-to-Iow 
level output 
See Figure 
14 


tPLH 
Propagation delay time, 


TXEN 
RXEN 
LOOP at 0.8 
V, See Figure 
15 
50 
low-to-high 
level output 


ns 


tpHL 


Propagation delay time, 


TXEN 
RXEN 
LOOP at 0.8 
V, See Figure 
15 
50 
ns 
high-to~low level output 


~1 
TXI 
Lf~IOD 


3911 


VOC 
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1I(13kO13kO 


SO%\----4.SV 
1-·-----3V 


--.t 
~ 
tpHl 


~ 


:t----VOO+ 
90% 


o V 
10% 
I I 
VOO- 


--+l 
I4-tf 


_T_XI 
,{ 
SO% 


tPlH~ 
It--- 
Jr 
90% 


10% 
10 V 
----- 
.••I~I 


~~tr 


Turns 
Ratio 


Magnetizing 
Inductance 


Winding 
Resistance 
RiseTime 10% to 90% 
Interwinding 
Capacitance 


Leakage 
Inductance 
Inductive 
Q 


1:1 
26 to 30 ~H 
0.60 
Max 


5 ns Max 
25 pF 
0.25 
~H Max 
1250 Min 
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11(13kU13kU 


TXI 
\_ -;o~- - - 4.5 V 


1 
•••·----3V 


~tPIL 


TXO~r---IDLE 


90%L-VOD_ 


39 U 
VOD 


0.01 pF 
~ 
11(13kU13kU 


-----2V 


TXEN----t~~ 
- 
- 
- 
0.8 V 


~tPIL 


TXO~r--- 
IDLE 


90%~ 
VOD- 
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11(13kG 
13kG 


TXI 
..j: 
4.5 V 
---I;_9~ 
3V 
I-- tpH70 ---.l 
I 
~ 
tpHI 
-t 
I 
1 
_-L 
__ ,--VOH 


70% 
__ 
Vu 
TXO 
------------ 
VOL 


11(13 kG13kG 


TXEN~O%-- 
-- 
- 
- 
- 
--- 
- 
- 
2 V 


I 
0.8V 


!4--tPH70 
-----.t 


I.. 
: 
tpHI~ 
- 
-- 
-----...!.--VOD+ 


/ 
1--70% 
1 
. 
' 
Ir'- 
TXO------- 
---VOD- 


VOLTAGEWAVEFORMS 


TEXAS "'!} 
INSTRUMENTS 


SN75ALS085 
LAN ACCESS UNIT INTERFACE DUAL DRIVER/RECEIVER 


TXEN 
-------- 
2 V 
-----'t~~----- 
0.8V 
~tsu1 


\~~--- 
4.5V 
"-·----3V 


L 
4.5V 


TXI ---4~~------- 
3V 


TXEN 
~th1 
-----f------- 
2V 
\50% 
I '-------- 
0.8 V 
~th2-to1 
I 


~I 
2V 
750% 


--------~-- 
- 
- 
- 
0.8 V 


----- 
- 
- 
- 
- 
- 
- 
- 
- 
2 V 


\50% 
I ~------- 
0.8 V 


r+--*- tsu2 
1 


1 
2V 


50% 
----~+ - - - - - - 0.8 V 


14-- tsu3 --ti 
I 


't"5-;;-% 
4.5 V 


~3V 
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-----------lv 
RXI--------,- 
- 
- 
- -I -------\----0V 


,I 
1~·---1V 


I 
I 
VOH 
;f90% 
1 
1 
RXEN 
",_1_- - +- - - - - - -1- - - - 
VIL 


-.1"'-- 
~ 
tpLH 
tpHL -;..I 


tvalid 
I 
---III+- t, 
4i IIr tf 


I 
1 3 V I 
90% 
90% 
~ 
- 
- 
VOH 
1,3V 
' 
1 L3V 
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RXI 


RXO 


RXI 


TEST CIRCUIT 


RXI 
'1'\40 
mV 
A -40 
mV 
0 V 


I 
,---VIO 


~tw~ 


RXEN 
~::~ 


VOLTAGE WAVEFORMS 


FIGURE 12 


RXEN 


6 kn 
20 pF 


RXI 
-=- 


RXO 


RXI 


-------1 
V 


RXI~~-_4_0_m_v 
__ 
J1_ 
~V 
1 V 


14- tpLH -+I 
I _ 
.J 
I 
_tPHL~ 
AI 
90% 
90%~1 I---VOH 


10% 
10% 
RXEN----_, 
I 
I I 
VOL 


~ 
I4-t'2 
-.I 
j+-tfz 
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TXI~. 
f 
4.5V 
:\50% 
50% 
1------+------ 
3V 
tPHL~ 
I4------*-tPLH 


\ 


1 
11 
VOH 
1.3V 
1.3V 


------- 
- 
- 
- 
- VOL 


II -~-0%----5-0-%·\-- 
- 
- 
- 
2V 


TXEN ----..... 
I ---- 
0.8 
V 
I 
I 
tPLH~ 
~ 
~tPHL 
I------+---VOH 
11.3 
V 
1.3V ':i 
RKEN-------· 
"-VOL 
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DUAL LINE DRIVER 


• 
Permits 
Digital 
Data Transmission 
over 
Coaxial 
Cable, 
Strip 
Line, or Twisted 
Pair 


• 
Operates 
with 
50-0 
to 500-0 
Transmission 
Lines 


D OR N PACKAGE 


(TOP 
VIEW) 


• 
TTL-Compatible 
with 
5-V Supply 


• 
2.4-V 
Output 
at IOH 
- 
-75 
mA 


• 
Uncommitted 
Emitter-Follower 
Output 
Structure 
for Party-Line 
Operation 


• 
IMPACT'" 
Low-Power 
Schottky 
Technology 


• 
Improved 
Replacement 
for the SN75121 
and Signetics 
8T13 


• 
Glitchless 
Power-Up/Power-Down 


• 
Short-Circuit 
Protection 


1A 
1 U16 
VCC 
18 
2 
15 
2F 
1C 
3 
14 
2E 
10 
4 
13 
20 
1E 
5 
12 
2C 


1F 
6 
11 
28 
1Y 
7 
10 
2A 
GNO 
8 
g 
2Y 


• 
AND-OR 
Logic 
Configuration 


• 
High Speed 
. . . Maximum 
Propagation 
Delay Time 
of 14 ns at CL - 
15 pF 


INPUTS 
OUTPUT 


A 
B 
C 
D 
E 
F 
Y 


H 
H 
H 
H 
X 
X 
H 


X 
X 
X 
X 
H 
H 
H 


All other input combinations 
L 


H = high level 
L = low 
Jevel 


X = irrelevant 


description 


The SN7 5ALS 121 dual line driver 
is designed 
for digital 
data transmission 
over lines having 
impedances 
from 
50 to 500 0. It is compatible 
with 
standard 
TTL logic 
and supply 
voltage 
levels. 


The low-impedance 
emitter-follower 
outputs 
drive terminated 
lines such as coaxial cable, strip line, or twisted 
pair. Having 
the outputs 
uncommitted 
allows 
wired-OR 
logic to be performed 
in party-line 
applications. 


Output 
short-circuit 
protection 
is provided 
by an internal 
clamping 
network 
that turns 
on when 
the output 
voltage 
drops below 
approximately 
1.5 volts. 
All inputs 
are in conventional 
TTL configuration. 
Gating 
can 
be used during 
power-up 
and power-down 
sequences 
to ensure 
that 
no noise is introduced 
on the line. 


The SN75ALS121 
employs 
the IMPACT'" 
process to achieve fast switching 
speeds, low power 
dissipation, 


and reduced 
input 
current 
requirements. 


The SN75ALS121 
is characterized 
for operation 
from 
OOC to 70°C. 


PRODUCTION DATA documents 
contlin informllion 


curr.nt .1 of publication dati. Products conform to 
specifications per the tlt1l1l of rlXlS 
Instruments 
~:=:~~i~'i~:,~1~ 
~::~:~ti:; 
:'~O::i:~~:i.~' 
not 
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logic symbolt 


1A 
1 
& 
"1C> 


18 
2 


1C 
3 
7 
1Y 
4 
~ 
10 


1E 
5 
& 


1F 
6 


2A 
10 


28 
11 


2C 
12 
9 2Y 
20 
13 


2E 
14 


2F 
15 


INPUT 
- f' 


GNoL 
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DUAL LINE DRIVER 


absolute 
maximum 
ratings 
over operating 
free-air 
temperature 
range (unless otherwise 
noted) 


Supply voltage, Vcc 
(see Note 1) . . . . . . . . . . 
. . . . . . . . . . . . . . . . . . . . . . . . .. 
6 V 
Input voltage 
.'...................... 
. . . . . . . . . . . . . . . . . . . . . . . . .. 
6 V 
Output voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
6 V 
Continuous total dissipation at (or below) 25°C free air temperature (see Note 2): 


D package 
950 mW 
N package 
1150 mW 
Operating free-air temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
ooC to 70°C 
Storage temperature range 
- 65°C to 150°C 
Lead temperature 1,6 mm (1/16 inchl.from case for 10 seconds 
260°C 


NOTES: 
1. All voltage 
values are with 
respect 
to network 
ground 
terminal. 


2. 
For operation 
above 25°C 
free-air 
temperature, 
derate the 0 package 
linearly 
to 608 
mW at 700e 
at the rate of 7.6 mW/oC 
and the N package 
to 736 
mW at 70DC at the rate of 9.2 mW/DC. 


MIN 
NOM 
MAX 
UNIT 


Supply 
voltage, 
VCC 
4.75 
5 
5.25 
V 


High-level 
input 
voltage, 
VIH 
2 
V 


Low-level 
input 
voltage, 
VIL 
0.8 
V 


High-level 
output 
current, 
IOH 
-75 
mA 


Operating 
free-air 
temperature 
range, T A 
0 
70 
°C 


electrical characteristics 
over recommended 
ranges of supply voltage and operating free-air temperature 
(unless 
otherwise 
noted) 
. 


PARAMETER 
TEST CONDITIONS 
MIN 
Typt 
MAX 
UNIT 


VIK 
Input clamp voltage 
VCC = 5 V, 
II = 
-12 
mA 
-1.5 
V 


VIBRII 
Input breakdown 
voltage 
VCC 
- 
5 V, 
II - 
10 mA 
5.5 
V 


VOH 
High-level 
output 
voltage 
VIH = 2 V, 
10H = 
-75 
mA, 
See Note 3 
2.4 
3.2 
V 


10H 
High-level 
output 
current 
VCC = 5 V, 
VIH = 4.5 
V, 
VOH 
= 2 V. 
-100 
-200 
-250 
mA 


TA 
= 25°C. 
See Note 3 


10L 
Low-level 
output 
current 
VIL 
- 
0.8 
V. 
VOL 
- 
0.4 
V, 
See Note 3 
-800 
~A 


1010ffi 
Off-state output current 
VCC = 3 V, 
Vo 
= 3 V 
500 
~A 


IIH 
High-level 
input current 
VI = 4.5 
V 
40 
~A 


IlL 
Low-level 
input 
current 
VI 
- 
0.4 
V 
-250 
~A 


'OS 
Short-circuit output current 
VCC 
= 5 V 
-5 
-30 
mA 


ICCH 
Supply current, 
outputs 
high 
VCC = 5.25 
V, 
All inputs 
at 2 V, 
No load 
g 
14 
mA 


ICCL 
Supply current. 
outputs 
low 
VCC 
- 
5.25 
V, 
All inputs 
at 0.8 
V. 
No load 
13 
30 
mA 


t All typical 
values 
are at VCC = 5 V and TA = 25 DC. 
NOTE 3: The output voltage and current limits are ensured for any appropriate 
combination 
of high and low inputs specified 
by the function 
table for the desired output. 


TEXAS 
• 
INSTRUMENTS 


SN75ALS121 
DUAL LINE DRIVER 


PARAMETER 
TEST CONOITIONS 
MIN 
TYP 
MAX 
UNIT 


tpLH 


Propagation 
delay time, 
6 
14 
ns 


low-to-high-Ievel 
output 
RL ~ 370, 
CL ~ 15 pF, 
See Figure 
1 


tPHL 
Propagation 
delay 
time, 
4 
14 
ns 


high-to-Iow-Ievel 
outpUt 


tpLH 
Propagation delay time. 
18 
30 
ns 


low-to-high-Ievel 
output 


RL = 370, 
CL = 1000 pF, 
See Figure 
1 


tpHL 
Propagation delay time. 
29 
50 
ns 


high-to-Iow-Ievel 
output 


PULSE 
GENERATOR 
ISe. 
Not. 
AI 


CL 
(S•• 
Note 
8) 


-.l 
I 
III 


10% I 
I 


tPLH~~_-~~_ 
I 


OUTPU_T 
f5 
V 


~:s 
5 ns 
I 
90% 


1.5 V 


-+I 
1+-,; 5 ns 
I_L 
-3V 
90% 
I 


1.5 V 
: 
I 
10% 


J 
I 


tpHL -l+----+l 
I 
1.5X--- 


VOH 


. "--VOL 


NOTES: 
A. The pulse 
generator 
ha:; the following 
characteristics: 
Zo 
~ 50 n, tw 
= 200 ns, duty 
cycle 
50%. 


8. 
CL includes 
probe 
and jig capacitance 
. 


. TEXAS. 
INSTRUMENTS 


SN75ALS121 
DUAL LINE DRIVER 


< 
E 
I -200 
E 
!! 
a -150 
s 
Co 


~ 
-100 
I 
S? 


OUTPUT CURRENT 
vs 
OUTPUT VOLTAGE 


Vcc 
- 
5 V 
All inputs at 2 V 


TA - 
25°C 
'" '\ 
\ 


VO-Output 
Voltage-V 


FIGURE 2 


TEXAS 'I!I 
INSTRUMENTS 


• 
Meets 
IBM 360 
Input 
Interface 
Specifications 


• 
Permits 
Digital 
Data Transmission 
over 
Coaxial 
Cable. 
Strip 
Line. or Twisted 
Pair 


• 
TTL-Compatible 
with 
5-V Supply 


• 
3.11-V 
Output 
at IOH - 
- 59.3 
mA 


• 
Uncommitted 
Emitter-Follower 
Output 
Structure 
for Party-Line 
Operation 


• 
IMPACT'" 
Low-Power 
Schottky 
Technology 


• 
Improved 
Replacement 
for the SN75123 
and Signetics 
8T13 


• 
Glitchless 
Power-Up/Power-Down 


• 
Short-Circuit 
Protection 


• 
AND-OR 
Logic 
Configuration 


• 
High Speed ... 
Maximum 
Propagation 
Delay Time of 14 ns at CL - 
15 pF 


description 


The SN75ALS123 
duai line driver is specifically 
designed 
to 
meet 
the 
input 
interface 
specifications 
for 
the 
IBM 
System 
360. 
It is 
compatible 
with 
standard 
TTL logic and supply 
voltage 
levels. 
The 
low-impedance. 
emitter- 
follower 
outputs 
drive terminated 
lines such as 
coaxial 
cable. 
strip 
line, 
or twisted 
pair. 
The 
uncommitted 
output 
allows wired-OR logic to be 
performed 
in 
party-line 
applications. 
Output 
short-circuit 
protection 
is provided by an internal 
clamping 
network 
that turns on when the output 
voltage 
drops 
below 
approximately 
1.5 V. All 
inputs 
are in conventional 
TTL 
configuration. 


Gating can be used during power-up 
and power- 
down 
sequences 
to 
ensure 
that 
no 
noise 
is 
introduced 
on the line. 


The 
SN75ALS123 
employs 
the 
IMPACT'" 


process 
to achieve 
fast 
switching 
speeds, 
low 
power 
dissipation. 
and 
reduced 
input 
current 
requirements. 


The SN7 5ALS 123 is characterized 
for operation 
from 
OOC to 70°C. 


SN75ALS123 
DUAL LINE DRIVER 


o OR N PACKAGE 


(TOP 
VIEW) 


1A 
16 
1C 
10 
1E 


1F 


1Y 
GNO 


1 U16 


2 
15 


3 
14 


4 
13 


5 
12 


6 
11 


7 
10 
8 
9 


VCC 
2F 


2E 
20 


2C 
26 
2A 
2Y 


INPUTS 
OUTPUT 


A 
B 
C 
0 
E 
F 
Y 


H 
H 
H 
H 
X 
X 
H 


X 
X 
X 
X 
H 
H 
H 


All other input combinations 
L 


H = high level 
L = low 
level 
X = irrelevant 


logic 
symbol 
t 


8< 


'" 1 C> 
1A 


18 
2 


1C 
3 
~ 
7 
1Y 
10 
4 


1E 
5 
8< 


1F 
6 


2A 
10 


28 
11 


2C 
12 
9 
13 
2Y 


20 


2E 
14 


2F 
15 


tThis 
symbol 
is in accordance 
with 
ANSI/IEEE Std 91-1984 
and 


IEC Publicalion.617-12. 
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SN75ALS123 
DUAL LINE DRIVER 


EQUIVALENT 
OF EACH INPUT 


VCC 
- 
- 
- 
--- 


TYPICAL 
OF ALL OUTPUTS 


VCC 


absolute 
maximum 
ratings 
over operating 
free-air temperature 
range (unless otherwise 
noted) 


Supply 
voltage, 
VCC (~;ee Note 
1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
7 V 
Input 
voltage. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
5.5 
V 
Output 
voltage 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
6 V 
Continuous 
total 
dissipation 
at (or below) 
25°C 
free air temperature 
(see Note 
2): 


o package 
950 
mW 
N package 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
11 50 mW 
Operating 
free-air 
temperature 
range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
O°C to 70°C 
Storage 
temperature 
range 
- 65°C 
to 
150°C 
Lead temperature 
1,6 rnm (1/16 
inch) from 
case for 
10 seconds 
260°C 


NOTES: 
1. All voltage 
values are with 
respect to network 
ground terminal. 


2. For operation above 2!iOC free-air temperature, 
derate the 0 package to 608 mW at 700e 
at the rate of 7.6 mW/oC and 
the N package 
to 736 
mW at 70·C 
at the rate of 9.2 
mW/·C. 


MIN 
NOM 
MAX 
UNIT 


Supply 
voltage, 
VCC 
4.75 
5 
5.25 
V 


High-level 
input 
voltage, 
VIH 
2 
V 


Low-level 
input voltage, 
Vll 
0.8 
V 


High-level 
output 
current, 
IOH 
-100 
mA 


Operating 
free-air 
temperature 
ranqe, TA 
0 
70 
·C 


TEXAS 
• 
INSTRUMENTS 


SN75ALS123 


DUAL LINE DRIVER 


electrical 
characteristics 
over recommended 
ranges of supply voltage afld operating 
free-air temperature 
(unless 
otherwise 
noted) 


PARAMETER 
TEST CONDITIONS 
MIN 
Typt 
MAX 
UNIT 


VIK 
Input 
clamp 
voltage 
VCC 
= 5 V, 
II = 
-12 
mA 
-1.5 
V 


V(BRlI 
Input 
breakdown 
voltage 
VCC 
= 5 V, 
II ~ 
10 mA 
5.5 
V 


VCC 
= 5 V, 
VIH 
= 2 V, 
10H = 
-59.3 
mA, 


2.9 
See Note 3 
VOH 
High-level 
output 
voltage 
V 
VCC 
= 5 V, 
VIH 
= 2 V, 
10H = 
-59.3 
mA, 
3.11 
3.3 


TA 
= 25°C, 
See Note 3 


VOL 
Low-level 
output 
voltage 
VIL 
~ 0.8 
V, 
10L = 
-240 
~A, 
See Note 2 
0.15 
V 


10H 
High-level 
output 
current 
VCC 
= 5 V, 
VIH 
= 4.5 
V, 
VOH 
~ 2 V, 
-100 
-200 
-250 
mA 
TA 
= 25°C, 
See Note 3 


10(offl 
Off-state 
output 
current 
VCC 
= 0, 
Vo 
= 3 V 
40 
~ 


IIH 
High-level 
input current 
VI 
~ 4.5 
V 
40 
~ 


IlL 
Low-level 
input 
current 
VI 
- 
0.4 
V 
-250 
~ 


10S 
Short-circuit 
output 
current 
VCC 
~ 
5 V 
-5 
-30 
mA 


ICCH 
Supply 
current. 
outputs 
high 
VCC 
- 
5.25 
V, 
All inputs 
at 2 V, 
No load 
9 
14 
mA 


ICCL 
Supply 
current. 
outputs 
low 
VCC 
- 
5.25 
V, 
All inputs 
at 0.8 
V, 
No load 
13 
30 
mA 


PARAMETER 
TEST CONDITIONS 
MIN 
Typt 
MAX 
UNIT 


tpLH 
Propagation delay time. low-to-high-Ievel output 
4 
14 
ns 


tpHL 
Propagation 
delay time, 
high-to-Iow-Ievel 
output 
RL = 500, 
CL = 15 pF, See Figure 
1 
5 
14 
ns 


tpLH 
Propagation delay time, low-to-high-Ievel output 
8 
20 
ns 


tPHL 
Propagation 
delay time, 
high-to-Iow-Ievel 
output 
RL = 500, 
CL = 100 pF, See Figure 
1 
8 
20 
ns 


PULSE 
GENERATOR 
(See Note Al 


3 V 
VCC 
r----L-, 
I 
I 


I 
I 
= L----J-.J 


OUTPUT 
tPLH----tl- 


I 
CL 


(See Note BI 
1 


OUTPUT_____ 
1.5 V 


I 
10% 
IIe----*- tpHL 


1.5V1-- 
VOH 


. 
'--VOL 


NOTES: 
A. The pulse generator 
has the following 
characteristics: 
20 = 500, 
tw 
= 200 
ns, duty 
cycle 
= 50%. 
B. CL includes 
probe and jig capacitance. 


TEXAS 
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INSTRUMENTS 


SN75ALS123 
DUAL LINE DRIVER 


OUTPUT CURRENT 
vs 
OUTPUT VOLTAGE 


Vcc 
- 
5 V 
All inputs at 2 V 


TA - 
25°C 
'" 
I~\ 


« 
E 
I -200 
E~a -150 
s~ 
e5 
- 100 


I9 


Va-Output 
Voltage-V 


FIGURE 2 


TEXAS 
'1.!1 
INSTRUMENTS 


• 
Meets 
IBM 360/370 
I/O Specification 


• 
Input 
Resistance 
... 
7 kO to 20 kO 


• 
Output 
Compatible 
with 
TTL 


• 
IMPACTN 
Low-Power 
Schottky 
Technology 


• 
Operates 
from 
Single 
5-V Supply 


• 
High 
Speed 
... 
Low 
Propagation 
Delay 


• 
Ratio 
Specification 
for 
Propagation 
Delay 
Time. 
Low-to-High/High-to-Low 


• 
Glitch-Free 
Power-Up 
and Power-Down 


• 
Seven 
Channels 
in One 
16-Pin 
Package 


• 
Standard 
VCC 
and Ground 
Positioning 
on 
SN75ALS127 


description 


The 
SN75ALS125 
and 
SN75ALS127 
are 
monolithic 
seven-channel 
line receivers 
designed 
to satisfy 
the requirements 
of the 
IBM System 
360/370 
input/output 
interface 
specifications. 
Employing 
the 
IMPACr" 
process 
allows 
low 
supply-current 
requirements 
while 
maintaining 
fast 
switching 
speeds 
and 
high-current 
TTL 
outputs. 


The 
SN75ALS125 
and 
SN75ALS127 
are 
characterized 
for operation 
from 
0 DC to 70 DC. 


SN75ALS125 


1A 
1 
[> 
16 
1Y 


2A 
2 
9 
2Y 


3A 
3 
14 
3Y 


4A 
4 
13 
4Y 


5A 
5 
12 
5Y 


6A 
6 
11 
6Y 


7A 
7 
10 
7Y 


SN75ALS125, 
SN75ALS127 


SEVEN-CHANNEL LINE RECEIVERS 


SN75ALS125 ... 
D. J. OR N PACKAGE 


(TOP 
VIEW) 


1A 
2A 


3A 
4A 
5A 


6A 
7A 
GND 


1Y 


VCC 
3Y 
4Y 


5Y 
6Y 
7Y 
2Y 


SN75ALS127 ... 
D. J. OR N PACKAGE 


(TOP VIEW) 


1 U,6 


2 
15 


3 
14 


4 
13 


5 
12 


6 
11 


7 
10 
8 
9 


1A 
2A 
3A 


4A 
5A 
6A 
7A 


GND 


Vcc 
1Y 
2Y 
3Y 
4Y 
5Y 
6Y 


7Y 


SN75ALS127 


1A 
1 
[> 
15 
1Y 


2A 
2 
14 
2Y 


3A 
3 
13 
3Y 


4A 
4 
12 
4Y 


5A 
5 
11 
5Y 


6A 
6 
10 
6Y 


7A 
7 
9 
7Y 


1 U16 


2 
15 


3 
14 


4 
13 


5 
12 


6 
11 


7 
10 
8 
9 
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SN75ALS125. 
SN75ALS127 
SEVEN·CHANNEL LINE RECEIVERS 


COMMON 
CIRCUITRY 
r----l 


150 n 
I 


NOM 
I 


I 
I 
I 
I 


OU1JUT: 


I 
I 
I 
I 


absolute maximum ratings over operating free-air temperature 
range (unless otherwise 
noted) 


Supply 
voltage, 
VCC (sue Note 
1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
7 V 


Input 
voltage 
range 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
- 0.15 
V to 7 V 


Continuous 
total 
dissipation 
at (or below) 
25°C 
free-air 
temperature 
(see Note 
2): 


D package. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
950 
mW 
J package 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
1025 
mW 


N package 
. . . . . . . . . . . . . . . . . . . . . • • . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . .. 
11 50 mW 


Operating 
free-air 
tempe rature 
range 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
.. 
O°C to 70°C 
Storage 
temperature 
range 
- 65°C 
to 
150°C 
Lead temperature 
1,6 mm (1/16 
inch) from 
case for 60 seconds: 
J package. 
. . . . . . . . . . 
300°C 
Lead temperature 
1,6 mm (1/16 
inch) 
from 
case for 
10 seconds: 
D or N package 
260°C 


NOTES: 
1. All voltage values are with respect to network 
ground terminal. 


2. 
For operation above 25"C 
free-air temperature. 
derate the 0 package to 608 
mW at 70°C 
at the rate of 7.6 mW/oC, 
the 


J package to 656 mW/·(; at 70·C at the rate of 8.2 mW/·C, and the Npackage to 736 mWat 70·C at the rate of 9.2 mW/·C. 


TEXAS 
." 
INSTRUMENTS 


SN75ALS125. 
SN75ALS127 


SEVEN·CHANNEL LINE RECEIVERS 


MIN 
NOM 
MAX 
UNIT 


Supply 
voltage, 
Vee 
4.5 
5 
5.5 
V 


High-level 
input voltage, 
VIH 
1.7 
V 


Low~level input 
voltage, 
VIL 
0.7 
V 


High-level 
output 
current, 
IOH 
-0.4 
V 


Low-level 
output 
current, 
10L 
16 
mA 


Operating 
free-air 
temperature, 
T A 
0 
70 
°e 


electrical 
characteristics 
over recommended 
operating 
free-air 
temperature 
range (unless otherwise 
noted) 


PARAMETER 
TEST 
CONDITIONS 
MIN 
Typt 
MAX 
UNIT 


VOH 
High-level 
output 
voltage 
Vee 
= 4.5 
V, 
VIL = 0.7 
V, 
10H = 
-0.4 
mA 
2.4 
3.1 
V 


VOL 
Low-level 
output 
voltage 
Vce 
= 4.5 V, 
VIH 
~ 
1.7 V, 
10L ~ 
16 mA 
0.4 
0.5 
V 


IIH 
High-level 
input 
current 
Vce 
~ 5.5 V, 
VI = 3.11 
V 
0.3 
0.42 
mA 


IlL 
Low-level 
input current 
Vee 
= 5.5 V, 
VI = 0.15 
V 
30 
pA 


105 
Short-circuit 
output 
current* 
Vee 
= 5.5 V, 
Va 
= 0 
-18 
-60 
mA 


Input 
resistance 
Vce 
~ 4.5 V, 0, or open, 
7 
20 
kO 
r; 


J!.VI = 0.15 
V to 4.15 
V 


Vee 
= 5.5 V, 
10H = 
-0.4 
mA, 
15 
25 
mA 


Ice 
Supply 
current 
All inputs 
at 0.7 V 


Vee 
= 5.5 V, 
10L = 16 mA, 
28 
47 
mA 
All inputs 
at 4 V 


switching 
characteristics 
over recommended 
operating 
temperature 
range (unless otherwise 
noted!. 


VCC 
- 
5 V 


PARAMETER 
TEST 
CONDITIONS 
MIN 
Typt 
MAX 
UNIT 


tpLH 
Propagation 
delay 
time, 
low-to-high-Ievel 
output 
7 
14 
25 
ns 


tpHL 
Propagation 
delay 
time, 
high-to-Iow-level 
output 
10 
18 
30 
ns 


tpLH 
Ratio of propagation 
delay 
times 
RL = 4000, 
eL = 50 pF. 
0.5 
0.8 
1.3 
tpHL 
See Figure 
1 


tTLH 
Transition 
time, 
low-to-high-Ievel 
output 
1 
7 
12 
ns 


tTHL 
Transition 
time, 
high-to-Iow-Ievel 
output 
1 
3 
12 
ns 


t All typical 
values are at Vec 
= 5 V, TA = 25°C. 
t Not more than 
one output 
should 
be shorted 
at a time. 
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SN75ALS125. 
SN75ALS127 
SEVEN·CHANNEL LINE flECEIVERS 


I ~ 
100ns 
., 
-+j I ~10 
ns 
10ns---+l 
I.-- 


I 
I II 
: 1.f-90-%-------90-% 
•••• 
~J'"I 
- 
- 
- 
- 
- 
- 
- 
3 V 


;)1.~0.7 V 
1.7 V 
I 


10%:Jf-I 
I 
10% 
----- 
I 
I 
OV 


I 
I 


~ 


1.~P:L~ 
~tPLHli.i-2-V------VOH 


I 
1.5 V 
1.2 V 
I 
I 
O.BV 
OBV 
I 
II ~----------~- 
- 
- 
- 
- 
- 
VOL 


---.j 
~ tTHL 
--l I.- tTLH 


NOTES; 
A. The pulse generator 
ha:) the following 
characteristics: 
Zout 
== 500, 
PRR :$ 5 MHz. 
B. CL includes 
probe and Jig capacitance. 


C. All diodes are 1N3064 
or equivalent. 
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SN75ALS160 
OCTAL GENERAL·PURPOSE INTERFACE BUS TRANSCEIVER 


• 
8-Channel 
Bidirectional 
Transceiver 


• 
High-Speed 
Advanced 
Low-Power 
Schottky 
Circuitry 


• 
Low 
Power 
Dissipation 
... 
46 mW Max per 


Channel 


• 
Fast Propagation 
Times 
... 
20 ns Max 


• 
High-Impedance 
P-N-P Inputs 


• 
Receiver 
Hysteresis 
... 
650 
mV Typ 


• 
Open-Collector 
Driver 
Output 
Option 


• 
No Loading 
of Bus When 
Device 
Is Powered 
Down 
(VCC = 01 


• 
Power-Up/Power-Down 
Protection 
(Glitch- 
Freel 


description 


The 
SN7 5ALS 160 
eight-channel 
general- 
purpose interface 
bus transceiver 
is a monolithic. 
high-speed. 
Advanced 
Low-Power 
Schottky 
device 
designed 
for 
two-way 
data 
communications 
over single-ended 
transmission 
lines. It is designed 
to meet the requirements 
of 
IEEE 
Standard 
488-1978. 
The 
transceiver 
features 
driver outputs 
that 
can be operated 
in 
either the passive-pullup 
or three-state 
mode. If 
Talk 
Enable (TE) is high, 
these 
ports 
have the 
characteristics 
of passive-pull 
up outputs 
when 


Pullup 
Enable 
(PEl is low, 
and 
of three-state 
outputs 
when 
PE is high. Taking 
TE low places 
these 
ports 
in the 
high-impedance 
state. 
The 
driver 
outputs 
are designed 
to handle 
loads up 
to 48 milliamperes 
of sink current. 


An active turn-off 
feature 
has been incorporated 


into 
the 
bus-terminating 
resistors 
so that 
the 
device 
exhibits 
a high 
impedance 
to 
the 
bus 
when 
VCC 
= 
O. When 
combined 
with 
the 
SN75ALS161 
or 
SN75ALS162 
management 
bus transceiver, 
the pair provides 
the complete 
16-wire 
interface 
for the IEEE 488 
bus. 


The SN75ALS160 
is manufactured 
in a 20-pin 
package and is character1zed 
for operation 
from 
OOC to 70°C. 


OW. J. OR N PACKAGE 


(TOP VIEW) 


TE 
1 U20 
VCC 


B1 
2 
19 
D1 


B2 
3 
18 
D2 


B3 
4 
17 
D3 
GPIB 
B4 
5 
16 
D4 
110 
TERMINAL 


PORTS 
B5 
6 
15 
D5 
1/0 
PORTS 


B6 
7 
14 
D6 


B7 
8 
13 
D7 


B8 
9 
12 
D8 


GND 
10 
11 
PE 


FUNCTION 
TABLES 


EACH 
DRIVER 
EACH 
RECEIVER 


INPUTS 
OUTPUT 
0 
TE 
PE 
B 


H 
H 
H 
H 
l 
H 
X 
l 


H 
X 
L 
zt 


X 
L 
X 
zt 


INPUTS 
OUTPUT 


B 
TE 
PE 
0 


L 
L 
X 
L 


H 
L 
X 
H 


X 
H 
X 
Z 


H = high level. 
L = low level. 
X = irrelevant. 


Z = high-impedance 
state. 
t This is the high-impedance 
state of a normal 
3-state 


output 
modified 
by the internal 
resistors 
to VCC and 
ground. 


PROOUCTIOMOATAdo.umlnts 
.onllin 
informllion 


curr.nt II af publication dltl. Products conform to 
specificationl 
per the terml of '1111 Inltruments 
:~=~~i~I{::I~'i 
~::i~~ti:; 
:'IC:~::::'::'~1 
not 
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logic symbolt 


PE (111 


tThis 
symbol 
is in accordance 
with 
I\NSI/IEEE Std 91-1984 
and 
lEe Publication 
617-12. 
'V Designates 
3-state 
outputs. 
~ Designates 
passive-pullup 
output: •. 


Driver output 
Req = 30 n NOM 
Receiver 
output 
Req = 
110 n NOM 
Circuit 
inside dashed 
lines is on the driver 
outputs 
only. 
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absolute 
maximum 
ratings 
over operating 
free-air 
temperature 
range (unless otherwise 
noted) 
Supply voltage, vcc (see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
7 V 
Input voltage 
5.5 V 
Low-level driver output current. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
100 mA 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2): 
DW package. . . . . . . . . . . . . . . . . . . . . . . . . . . 
. . . . . . . . . . . . . . . . . . 
1025 mW 
J package. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
1025 mW 
N package 
1150 mW 
Operating free-air temperature range . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . .. 
ooC to 70°C 
Storage temperature range 
- 65°C to 150°C 


Lead temperature 1,6 mm (1/16 inch) from the case for 60 seconds: J package. . . . . . . . .. 
300°C 
Lead temperature 1,6 mm (1/16 inch) from the case for 10 seconds: DW or N package .... 
260°C 


NOTES: 
1. 
All voltage 
values 
are with 
respect 
to network 
ground 
terminal. 


2. 
For operation 
above 
25°C 
free·air 
temperature, 
derate the DW and J packages 
to 656 
mW at 70°C 
at the rate of 8.2 
mW/oC 
and derate the N package to 736 mW at 70°C at the rate of 9.2 mw/oe. 


MIN 
NOM 
MAX 
UNIT 
Supply voltage, Vee 
4.75 
5 
5.25 
V 


High-level 
input 
voltage, 
VIH 
2 
V 


Low-level 
input voltage, 
VIL 
0.8 
V 


Bus ports 
with 
pul!ups active 
-5.2 
mA 
High-level 
output 
current, 
IOH 
Terminal 
ports 
-800 
~A 


Bus ports 
48 
Low-level 
output 
current, 
IOL 
mA 


Terminal 
ports 
16 


Operating 
free-air 
temperature, 
T A 
0 
70 
°e 
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electrical characteristics 
oller recommended 
ranges of supply voltage and operating free-air temperature 


(unless otherwise 
noted) 


PARAMETER 
TEST 
CONDITIONS 
MIN 
Typt 
MAX 
UNIT 


VIK 
Input 
clamp 
voltage 
Ii = 
-18 
mA 
-0.8 
-1.5 
V 


Vhys 
Hysteresis 


Bus 
0.4 
0.65 
V 
(VT+ 
- 
VT-) 


VOHt 
High-level 
Terminal 
10H = 
-800 
~A, 
TE at 0.8 V 
2.7 
3.5 
V 
output 
voltage 
Bus 
10H = - 5.2 mA, 
PE and TE at 2 V 
2.5 
3.3 


Low-level 
Terminal 
10L = 
16 mA, 
TE at 0.8 
V 
0.3 
0.5 
VOL 
V 
output 
voltage 
Bus 
10L = 48 mA, 
TE at 2 II 
0.35 
0.5 


II 
Input 
current 
at 


Terminal 
V, 
= 5.5 V 
0.2 
100 
~A 
maximum 
input voltalle 


IIH 
High-level 
input 
CUfrel,t 
Terminal, 
Vi = 2.7 V 
0.1 
20 
~A 


IlL 
Low-level 
input current 
PE, or TE 
VI = 0.5 
V 
-10 
-100 
~ 


Illbusl 
= 0 
2.5 
3.0 
3.7 
Vi/Olbus) 
Voltage 
at bus port 
Driver 
disabled 
V 


IlCbus) = 
-12 
mA 
-1.5 


VlCbusl 
= 
-1.5 
V to 0.4 V 
- 1.3 


Vllbusl 
= 0.4 
V to 2.5 V 
0 
-3.2 


2.5 


11/01bus) 
Current 
into bus port 
Power 
on 
Driver 
disabled 
VlCbus) = 2.5 V to 3.7 V 
-3.2 
mA 


Vllbusl 
= 3.7 V to 5 V 
0 
2.5 


Vllbusl 
= 5 V to 5.5 V 
0.7 
2.5 


Power 
off 
Vee 
= 0, 
VlCbusl = 0 to 2.5 V 
40 
~A 


Short-circuit 
Terminal 
-15 
-35 
-75 


105 
mA 
output 
current 
Bus 
-25 
-50 
-125 


I Terminal 
outputs 
low and enabled 
42 
65 
Ice 
Supply 
current 
No load 
I Bus. outputs 
low and enabled 


mA 
52 
80 


Ci/olbus) 
Bus-port 
capacitance 
VCC 
= 5 V to 0, 
Vila 
= 0 to 2 V, 
30 
pF 
f 
= 
1 MHz 


t All typical 
values are at VCC = 5 V. TA = 25°C. 
~ VOH 
applies 
to 3-5tate 
outputs 
only. 
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switching 
characteristics 
over recommended 
range of operating 
free-air temperature 
(unless otherwise 
noted), 
VCC 
- 
5 V 


PARAMETER 
FROM 
TO 
TEST 
CONDITIONS 
MIN 
Typt 
MAX 
UNIT 


tPLH 
Propagation 
delay 
time, 
7 
20 
low-to-high-Ievel 
output 
Terminal 
Bus 
CL = 30 pF, 
ns 
Propagation 
delay 
time. 
See Figure 
1 


B 
20 
tpHL 
high-to-Iow-Ievel 
output 


tpLH 
Propagation 
delay 
time, 
7 
14 


low-to-high-Ievel 
output 
CL = 30 pF, 


Bus 
Terminal 
ns 


tpHL 
Propagation 
delay 
time. 
See Figure 
2 
9 
14 


high-to-Iow-Ievel 
output 


tPZH 
Output 
enable time 
to high level 
19 
30 


tpHZ 
Output 
disable 
time 
from 
high level 
CL = 15pF, 
5 
12 


TE 
Bus 
ns 
tpZL 
Output 
enable 
time 
to low 
level 
See Figure 3 
16 
35 


tpLZ 
Output 
disable 
time 
from 
low 
level 
9 
20 


tpZH 
Output 
enable 
time to high level 
13 
30 


tpHZ 
Output 
disable 
time 
from 
high level 
CL = 15 pF, 
12 
20 
TE 
Terminal 
ns 
tpZL 
Output 
enable 
time to low level 
See Figure 4 
12 
20 


tpLZ 
Output 
disable 
time 
from 
low level 
11 
20 


ten 
Output 
pull-up 
enable time 
CL ~ 
15 pF, 
11 
22 
PE 
Bus 
ns 


tdis 
Output 
pull-up 
disable 
time 
See Figure 
5 
6 
12 
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I 
I 
I 
I 
_____ 
J 


TE 


3V 


O~sV 
'Ks~---:: 


tPLH~ 
lpHL~ 
I 


I-------·~·-II- 
- -VOH 


BOUTPUT 
2.2V 


. 
1.0V 
VOH 


BI~SV 


I 


lpLH~ 
oOUTPUT /.s 
V 


\:---3V 


I . 
OV 


lpHL~ 


~~<:-VOH 


~ 
VOL 


=is V 


lpZH--.j 
..- 


BOUTPUTI 
II 


81 to 3V 
I 


S2 OPEN I 


'PZL 
,- 
~II 


I 


'iS~----3V 


tpHZ--..I 
0V 


NOTES: 
A. The input 
pulse 
is supplieo 
by a generator 
having 
the following 
characteristics: 
PRR 
:5 
1 MHz. 
50% 
duty 
cycle. 
tr 
:5 6 ns. 


tf :56 ns. Zout 
= 50 O. 
B. 
CL includes 
probe and jig Gapacitance. 
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~. 
3V 


TE INPUT7\_.5_V 
i.s:. 
-0 
V 


tPZH~ 
~ 
tpHZ---t 
r-- 


o OUTPUT I 
I 
-90%-- 
-VOH 


51 to3V 
I 
1.5V 
: 


SlOPEN 
I 
I 


'PZL""'; 
j4- 
tpLZ---t 


o OUTPUT 
I 
S1 to GND 


~5~--:: 
"';.~ ,. 
LM,,_-VOH 


NOTES: 
A. The input pulse is supplied 
by a generator 
having 
the following 
characteristics: 
PRR 
s 
1 MHz, 
50% 
duty 
cycle, 
tr S 6 ns, 
tf 
s6 
ns, Zout = 50 lJ. 
B. CL includes 
probe and jig capacitance. 
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4.0 


> 
3.5 
I., 


0>~ 
3.0 


"0>~ 
2.5 
" 
Eo 
"0 
2.0 


Q;>., 
...J 
1.5 
.i: 


0> 
:z: 
1.0 
I:I:0 
> 
0.5 


II 


VCC = 5 V 
....••.•• 
TA = 25°C - 
'-'\ 
'\ 
", 


~ 
'\. 


"'\.. 


>I 
&~ 
"0> 
0.4 
~ 
" 
Eo 
"o 
0.3 
Q; 
>., 
...J 
~ 
0.2 
o 
...J 
I 
...J 
o 
0.1 
> 


o 
o 
-5 
-10 
-15 
·-20 
-25 
-30 
-35 
-40 


IOH-High-Level 
Output 
Current-mA 


4.0 


3.5 


> 
3.0 
I., 


0> 
2.5 
l!·0 
:> 
2.0 
~ 
"So 
" 
1.5 
<, 
I::l 
:- 
1.0 


0.5 


VCC = 5 V 
No load 
TA = 25°C 


VT- 
VT+ 


o 
o 
0.2 
0.4 
0.6 
0.8 
1.0 
1.2 
1.4 
1.6 
1.8 
2.0 


VI-Input 
Voltage-V 
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VCC = 5 V 
TA = 25°C 


0.6 


>I 
0.5 
.. 
3' 
-0 
> 
0.4 
;So 
::l0 
0.3 
a;>.. 
..J 
~ 
0.2 
0 
..J 
I..J 
0 
0.1 
> 


Vcc 
= 5 V 
V 
TA=25°C 
/' 


/ V 


/ 
V 


./ ,/ 
/ 


2 


<l: 
E.!. 
0 
c:~ 
-1 
:;u 


M 
-2 
::lal..L 
-3 
:; 
.Q 
-4 
g 
-5 


-6 


VCC 
5V 


TA 
25°C 
~- 
/ 
/ 
/ 


,/ 
/ 


~,"" 
THE UNSHADED 
AREA CONFORMS TO 
PARAGRAPH 3.5.3 OF 
IEEE STANDARD 
488-1978 


~ 
::lSo 
::lo 
2 
a;t 
..J 
i:. 
'"~:I:o> 


-10 
-20 
-30 
-40 
-50 
-60 


IOH-High-Level 
Output Current-mA 


4 


> 
3 
I 
8-:l 
-0>~ 
2 
::lSo 
::l 
90> 


VCC = 5 V 
No load 
TA = 25°C 


. 


o 
0.9 
1.0 
1.1 
1.2 
1.3 
1.4 
1.5 
1.6 
1.7 


VI-Input 
Voltage-V 
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• 
8-Channel 
Bidirectional 
Transceiver 


• 
Designed 
to Implement 
Control 
Bus 
Interface 


• 
Designed 
for Single 
Controller 


• 
High-Speed 
Advanced 
Low-Power 
Schottky 
Circuitry 


• 
Low-Power 
Dissipation 
... 
46 mW 
Max per 
Channel 


• 
Fast Propagation 
Times 
... 
20 ns Max 


• 
High-Impedance 
P-N-P Inputs 


• 
Receiver 
Hysteresis 
... 
650 
mV Typ 


• 
Bus-Terminating 
Resistors 
Provided 
on 
Driver 
Outputs 


• 
No Loading 
of Bus When 
Device 
Is Powered 
Down 
(VCC 
= O) 


• 
Power-Up/Power-Down 
Protection 
(Glitch-Free) 


ow, J, OR N PACKAGE 


(TOP 
VIEW) 


TE 
, 
U20 
VCC 


REN 
2 
19 
REN 


IFC 
3 
18 
IFC 
NDAC 
4 
17 
NDAC 
GPIB 
NRFD 
NRFD 
1/0 


5 
16 
TERMINAL 


PORTS 
DAV 
6 
15 
DAV 
1/0 PORTS 


EOI 
7 
14 
EOI 
ATN 
8 
13 
ATN 
SRQ 
9 
12 
SRQ 


GND 
10 
11 
DC 


CHANNEL 
IDENTIFICATION 
TABLE 


NAME 
IDENTITY 
CLASS 


DC 
Direction 
Control 


Control 
TE 
Talk 
Enable 


ATN 
Attention 


SRQ 
Service 
Request 
Bus 


REN 
Remote 
Enable 
Management 


IFC 
Interface 
Clear 


EOI 
End or Identify 


DAV 
Data 
Valid 
Data 


NDAC 
Not 
Data 
Accepted 
Transfer 


NRFD 
Not Ready for Data 


description 


The 
SN75ALS 
161 
eight-channel 
general- 


purpose interface 
bus transceiver 
is a monolithic, 


high-speed, 
Advanced 
Low-Power 
Schottky 
process 
device 
designed 
to 
provide 
the 
bus- 


management 
and data-transfer 
signals between 


operating 
units 
of 
a 
single 
controller 
instrumentation 
system. 
When 
combined 
with 
the 
SN75ALS160 
octal 
bus 
transceiver, 
the 
SN 7 5ALS 161 
provides 
the 
complete 
16-wire 
interface 
for the IEEE 488 
bus. 


The SN75ALS 
161 features 
eight driver-receiver 
pairs connected 
in a front-to-back 
configuration 


to form 
input/output 
(I/O) ports at both the bus 


and terminal 
sides. The direction 
of data through 


these 
driver-receiver 
pairs is determined 
by the 
De and TE enable 
signals. 


The driver outputs 
(GPIB I/O ports) 
feature 
active 
bus-terminating 
resistor 
circuits 
designed 
to provide 
a 
high impedance 
to the bus when 
Vee 
= O. The drivers 
are designed 
to handle loads up to 48 mA of sink 
current. 
Each receiver 
features 
p-n-p transistor 
inputs for high input impedance 
and hysteresis 
of 400 
mV 
minimum 
for increased 
noise immunity. 
All receivers 
have 3-state 
outputs 
to present 
a high impedance 


to the terminal 
when 
disabled. 


The SN75ALS161 
is manufactured 
in a 20-pin package and is characterized 
for operation 
from ooe to 70oe. 


PRODUCTIONDATAdocuments contain information 
current as of publication date. Products conform to 
specifications 
per the terms of Texas Instruments 
~~~~~:~~i~8i::I~~~ 
~~:ti~~ti:r 
:"o~:i:~:t:is~s 
not 
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EN1/G4 


EN2/G5 


:01 


1<;7 


.IT 


I> 
3<;7 


.IT 


I> 
1 ~ 


.IT 


I> 
1<;7 


1 
.IT 


I> 
1<;7 


.IT 


I> 
2<;7 


.IT 


I> 
2" ~ 


.IT 


I> 
2"!2 


.IT 


t This symbol 
is in accordance 
with 
ANSI/IEEE 
Std 91-1984 
and 
lEe Publication 
61 7- 12. 


'V Designates 3-5tate outputs. 
~ 
Designates 
passive-pullup 
outputs. 


(13) 
(B) ATN 
ATN 


(141 
(7) 
EOI 
EOI 


SRG 
(121 
(9) 
SRG 


(19) 
(2) 
REN 
REN 


IFC 
(1BI 
(31 
IFC 


(15) 
(6) 


DAV 
DAV 


(171 
(4) 
NDAC 
NDAC 


(161 
(51 NRFD 
NRFD 


CONTROLS 
BUS-MANAGEMENT 
CHANNELS 
DATA-TRANSFER 
CHANNELS 


DC 
TE 
ATN* 
ATN* 
SRG 
REN 
IFC 
EOI 
DAV 
NDAC 
NRFD 


(Controlled 
by DC) 
(Controlled 
by TE) 


H 
H 
H 
....L 
R 
T 
R 
R 
T 
R 
R 
H 
H 
L 
R 


L 
L 
H 
..B..- 


T 
R 
T 
T 
R 
T 
T 
L 
L 
L 
T 


H 
L 
X 
R 
T 
R 
R 
R 
R 
T 
T 


L 
H 
X 
T 
R 
T 
T 
T 
T 
R 
R 


H = high level, 
L = low 
level. 
R = 
receive, 
T 
= 
transmit, 
X = irrelevant 
Direction 
of data transmission 
is from the terminal 
side to the bus side. and the direction 
of data receiving 
is from the bus side to the terminal 
side. 
Data 
transfer 
is noninverting 
in both directions. 


:t: ATN 
is a normal 
transceiver 
channel 
that 
functions 
additionally 
as an internal 
direction 
control 
or talk enable 
for EOI whenever 
the DC 


and TE inputs are in the same state. 
Vlfhen DC and TE are in opposite 
states, the ATN channel functions 
as an independent 
transceiver 
only. 
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r---., 
I 


1.7 kO 
I 
NOM 
1 
I 
I 
I 


I 
I 
I 
I 
I 
I 
I 
I 


'- 
..J 


INPurfOUTPUT 


PORT 


Circuit 
inside dashed 
lines is on the driver 
outputs 
only. 


I 
I 
I 
I 
I 
I 
I 
I 
L 
.J 


INPUT/OUTPUT 


PORT 
Driver 
output 
Req 
= 
30 n NOM 


Receiver output 
Req 
= 
110 n NOM 
Circuit inside dashed lines is O~ the drive" OL!tputs 
only. 


Supply 
voltage, 
VCC (see Note 
1) . . 
. 
. 


Input 
voltage 
. . . . . . . . . . . . . . 
. 
. 


Low-level 
driver 
output 
current. 
. . . . 
. 
. 


Continuous 
total 
dissipation 
at (or below) 
25°C 
free-air 
temperature 
(see Note 
2): 


DW package. 
. . 
1025 
mW 


J package. 
. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
. . . . . . . . . . 
1025 
mW 
N package. 
. . . . . . . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
1150 
mW 
Operating 
free-air 
temperature 
range. 
. . . . . . . . . . . . . . . . . . 
O°C 
to 70°C 


Storage 
temperature 
range 
. . . . . . . . 
- 65°C 
to 
150°C 


Lead temperature 
1,6 mm (1/16 
inch) 
from 
the case for 60 seconds: 
J package. 
. . 
300°C 


Lead temperature 
1,6 
mm (1/16 
inch) 
from 
the case for 
10 seconds: 
DW or N package. 
. 
260°C 


7V 


. .. 
5.5 V 


. 
100 
mA 


NOTES: 
1. 
All voltage 
values 
are with 
respect 
to network 
ground 
terminal. 


2. 
For operation 
above 25°C 
free-air temperature, 
derate the OW and J packages 
to 656 
mW at 70°C 
at the rate of 8.2 
mW/oC, 
and derate 
the N package 
to 736 
mW 
at 700e 
at the rate of 9.2 
mW/oC. 


TEXAS '1!1 
INSTRUMENTS 


SN75ALS161 
OCTAL GENERAL·PURPOSE INTERFACE BUS TRANSCEIVER 


MIN 
NOM 
MAX 
UNIT 


Supply voltage, 
VCC 
4.75 
5 
5.25 
V 


High-level input voltage, 
VIH 
2 
V 


Low~level input voltage, 
VIL 
0.8 
V 


Bus ports with 
pullups 
active 
-5.2 
mA 
High·level 
output 
current, 
IOH 


Terminal 
ports 
-800 
~A 


Bus ports 
48 
Low-level 
output 
current, 
IOL 
mA 
Terminal 
ports 
16 


Operating 
free-air 
temperature, 
--A 
0 
70 
°c 


electrical characteristics 
oVI~rrecommended 
ranges of supply voltage and operating free-air temperature 


(unless otherwise 
noted) 


PARAMETER 
TEST CONDITIONS 
MIN 
Typt 
MAX 
UNIT 


VIK 
Input 
clamp 
voltage 
11- 
-18 
mA 
-0.8 
-1.5 
V 


Vhys 
Hysteresis 
(VT + 
- 
"T-) 
Bus 
0.4 
0.65 
V 


VOH' 
High-level 
Terminal 
10H = 
-800 
~A 
2.7 
3.5 
V 
output 
voltage 
8us 
10H = 
- 5.2 mA 
2.5 
3.3 


Low-level 
Terminal 
iOL - 
16 mA 
0.3 
0.5 
VOL 
V 
output 
voltage 
Bus 
10L = 48 mA 
0.35 
0.5 


II 
Input 
current 
at 


Terminal 
VI = 5.5 V 
0.2 
100 
~A 
maximum 
input voltaue 


High-level 
Terminal 
IIH 
VI = 2.7 V 
0.1 
20 
~A 
input 
current 
and 


Low-level 
control 
IlL 
VI = 0.5 V 
-10 
-100 
~A 
input 
current 
inputs 


VIIO(busl 
il(busl 
= 0 
2.5 
3.0 
3.7 
Voltage 
at bus port 
Driver 
disabled 
V 
Il(busl 
= 
-12 
mA 
-1.5 


Vl(bus) 
= 
-1.5 
V to 0.4 V 
-1.3 


VllbusJ 
- 
0.4 V to 2.5 V 
0 
-3.2 


+2.5 


Current into bus port 
Vl(busl ~ 2.5Vt03.7V 
'1IO(busl 
Power 
on 
Driver 
disabled 
-3.2 
mA 


Vl(busl 
= 3.7 V to 5 V 
0 
2.5 


Vl(busl 
- 
5 V to 5.5 V 
0.7 
2.5 


Power 
off 
VCC 
~ 0, 
Vl(bus) 
~ 0 to 2.5 V 
40 
~A 


Short-circuit 
Terminal 
-15 
-35 
-75 
105 
- 
mA 
output 
current 
Bus 
-25 
-50 
-125 


ICC 
Supply 
current 
No load, 
TE and DC low 
55 
75 
mA 


Cilo(bus) 
Bus-port 
capacitance 
VCC - 
5 V to 0, 
30 
pF 
VitO 
~ 0 to 2 V, 
1= 
1 MHz 


1All typicai 
values are at VCC ~ 5 II, TA 
25 ·c. 
t VOH 
applies 
to 3-state 
outputs 
onl". 


TEXAS 
~ 
INSTRUMENTS 


SN75ALS161 


OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


switching 
characteristics 
over recommended 
range of operating 
free-air temperature 
(unless otherwise 
noted). 
VCC 
- 
5 V 


TEST 
TYpt 
PARAMETER 
FROM 
TO 
MIN 
MAX 
UNIT 


CONDITIONS 


tpLH 
Propagation 
delay 
time, 
10 
20 
low-to-high-Ievel 
output 
CL = 30 pF, 
ns 
Terminal 
Bus 
Propagation 
delay 
time, 
See Figure 
1 
12 
20 
tpHL 
high-to-Iow-Ievel 
output 


tPLH 
Propagation 
delay time. 
5 
10 
low-to-high-Ievel 
output 


Bus 
Terminal 
CL = 30 pF, 
ns 
Propagation 
delay 
time, 
See Figure 
2 
7 
14 
tpHL 
high-to-Iow-Ievel 
output 


tpZH 
Output 
enable time 
to high level 
BUS 
30 


tpHZ 
Output 
disable 
time 
from 
high 
level 
(ATTN, 
EOI, 
CL = 
15 pF, 
20 


TE or DC 
ns 
tpZL 
Output 
enable time to low level 
REN, IFC, 
See Figure 
3 
45 


tpLZ 
Output 
disable 
time 
from 
low 
level 
and DAV) 
20 


tpZH 
Output 
enable 
time 
to high 
level 
30 


tPHZ 
Output 
disable 
time 
from 
high level 
CL = 
15 pF, 
25 
TE or DC 
Terminal 
ns 
tpZL 
Output 
enable time to low level 
See Figure 4 
30 


tPL2 
Output 
disable 
time 
from 
low 
level 
25 


FROM 
(BUS) 
OUTPUT 
UNDER 
TEST 


FROM 
(TERMINAL) 
OUTPUT 
UNDER 
TEST 


CL = 30 pF 
480 n 
J (S•• Not. 
A) 
-= 


LOAD 
CIRCUIT 


CL = 30 pF 
J (S•• Not.A) 


LOAD 
CIRCUIT 


TERMINAL 
INPUT 
1.5 V 
I 
(S•• Not. 
B) 


tp LH--/4-+! 


BUS 
2.2 V 
OUTPUT 


-----3V 


1.5 V 


I 
0 V 
tpH L--jf-+j 


-,---VOH 


1.0V 


-f.5V 


I 
(S•• Not. 
B) 


tp LH---j4+I 


I 


FIGURE 1. TERMINAL- TO-BUS 
PROPAGATION 
DELAY TIMES 


FIGURE 2. 
BUS-TO-TERMINAL 


PROPAGATION 
DELAY TIMES 


NOTES: 
A. 
CL includes 
probe 
and jig capacitance. 
B. The input pulse is supplied by a generator having the following 
characteristics: 
PRR .:s 1 MHz. 50% duty cycle, tr .:s6 ns, 
tf ,;6 ns, Zout 
= 50 n. 
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51 _/. 
l~ 
<>-5V 


:•.200n 
FROM (BUS) -r~ 
OUTPUT UNDER 
~-"-TEST 
POINT 


TEST 


CL~15pF 
480n 
J(5•• lIot. 
Al 


-- ~ r-------"""'\ 
r - - -- 
3V 


CONTROL 
*1.5 
V 
~ 
1.5 V 


INPUT 
__ JI \...._~::~O~I~_JI\.... 
OV 


tPZH--.l 
f+- 
tl'HZ...-l 
t-- 


BUS 
~I 
I\O%---VOH 


OUTPUT 
I 
I 
I 


51 OPEN 
I 
2 V 
I 
OV 


tPZL~ 
'PLZ~ 


~~~PU~ 
1.0V 
:i 
"3.5 
V 


SICLO~ED 
~--10~~_ 
VOL 


FIGURE 3. 
BUS ENABLE AND 
DISABLE TIMES 


FROM (TERMINAL) 
OUTPUT 
UNDER TEST 


CL = 15 pF 
J (5•• Not. AI 


--, ,--------"\ 
r----- 
3V 


CONTROL 
VI 
5 V 
~ 
INPUT 
i'\' 
(5•• Not. Bl 
Ii'1.5 V 
- - J I '- 
J 1 \... - 
- 
- 
- - 
0 V 


tPZH---! 
r-- 
tpHZ~ 
r-- 


TERMINAL 
I 
I 
-90% --- 
VOH 


OUTPUT 
I 
1.5 V 
I 
51 OPEN 
I 
II 


tPLZ--.j 
~ 
1 
I 
1 


0.7 V 


----- 
VOL 


VOLTAGE WAVEFORMS 


TERMINAL 
OUTPUT 
51 CLOSED 


l- 
I 


1.0V 


FIGURE 4. 
TERMINAL ENABLE 


AND DISABLE TIMES 


NOTES: 
A. CL includes 
probe and jig capacitance. 


S. The input pulse is supplied 
by a generator 
having the following 
characteristics: 
PRR ~ 
, MHz, 50% duty cycle, 
tr 
.:56 ns, 


tf 
,,6 ns. Zout = 500. 
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4.0 


> 
3.5 
I 
'"'":! 
3.0 
(;>~ 
2.5 
:lEo 
:l0 
2.0 
~ 
'" 
1.5 
..J 
.i= 
'"X 
1.0 
I:I:0 
0.5 
> 


.'. 
I. 
VCC = 5 V 
......•••• 
TA = 25°C 
\. 


"\ 
'\ 
"" 
'" 
"\. 


'\ 


I'\. 
o 
o 
-5 
-10 
-15 
-20 
-25 
-30 
-35 
-40 


IOH-High-Level 
Output Current-mA 


TERMINAL 
LOW-LEVEL OUTPUT VOLTAGE 
vs 


LOW-LEVEL OUTPUT CURRENT 


0.6 
VCC=5V 
> 
TA = 25°C 
I 
0.5 


'"'":! 
"0> 
0.4 
~ 
:l 
Eo 
:l0 
0.3 
Q;> 
'" 
..J 
~ 
0.2 
0 
..J 
I..J 
0 
0.1 
> 


0 
0 
10 
20 
30 
40 
50 
60 


IOL -Low·Level 
Output Current-mA 


FIGURE 6 


4.0 


3.5 


> 
3.0 
I 
'"'" 
2.5 
~ 
"0> 
2.0 
~ 
:l 
Eo 
:l 
1.5 
0I0> 
1.0 


0.5 


VCC = 5 V 
No load 
TA=25°C 


VT- 
VT+ 


oo 
0.2 
0.4 
0.6 0.8 
1.0 1.2 
1.4 1.6 
1.8 2.0 
VI-Input 
Voltage-V 
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BUS HIGH-LEVEL 
OUTPUT VOLTAGE 
vs 


HIGH-LEVEL 
OUTPUT CURRENT 


4 
VCC = 5 V 


> 


TA = 25°C 


I"'":! 
"0>~ 
" 
13- 
"0 
Q;>" 
...J~ 
'"i 
I:I:0> 


-10 
-20 
-30 
-40 
-50 
-60 


IOH-High-Level 
OUItput Current-mA 


FIGURE B 


BUS OUTPUT VO LTAG E 


vs 


TERMINAL 
INPUT VOLTAGE 


4 
VCC = 5 V 
No load 
TA=25°C 


> 
3 
I"'":! 
"0>~ 
2 
" 
13- 
"0 
I0> 


o 
0.9 
1.0 
1.1 
1.2 
1.:1 
1.4 
1.5 
1.6 
1.7 


VI-Input 
Voltage-V 


0.6 


>I 
0.5 
"'":! 
"0> 
0.4 
~ 
" 
13- 
"0 
0.3 
Q;>" 
...J 
~ 
0.2 
0 
...J 
I...J 
0.1 
0> 


VCC = 5 V 
1/ V 
TA = 25°C 


/ 
/" 


/ 
/ 


./ /' 
/ 


o o 
10 
20 
30 
40 
50 
60 
70 
80 
90 
100 


10L - 
Low-Level Output Current-mA 


i 


« 
E 
0 
.!. 
c: 
-1 
~" 
-2 
u~" 
III 
-3 
I~" 
-4 
..Qg 
-5 


-6 


VCC 
5V 


TA = 25°C, 
-- 
/ 
/ 
/ 
// 


nl~UNSHADED 


,AREA 
CONFORMS TO 


'PARAGRAPH 
3.5.3 OF 


1-\ IEEE STANDARD 
488- 1978 


-7 


-2 
-1 
0 
1 
2 
3 
4 
5 
6 


VI/O(bus)-Bus 
Voltage-V 


FIGURE 11 
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• 
8-Channel 
Bidirectional 
Transceiver 
ow PACKAGE 
(TOPVIEW) 
• 
Designed 
to Implement 
Control 
Bus 
Interface 
SC 
1 U24 
VCC 


Designed 
for 
Multicontrollers 
TE 
2 
23 
NC 
• 
REN 
3 
n 
REN 
• 
High-Speed 
Advanced 
Low-Power 
Schottky 
IFC 
4 
21 
IFC 
Circuitry 
GPIB 
NDAC 
5 
20 
NDAC 


Low 
Power 
Dissipation 
... 
46 
mW 
Max 
per 
I/O 
NRFD 
6 
19 
NRFD 
TERMINAL 
• 
Channel 
PORTS 
DAV 
7 
18 
DAV 
I/O PORTS 


EOI 
8 
17 
EOI 
• 
Fast 
Propagation 
Times 
... 
20 ns Max 
ATN 
f.l 
16 
ATN 


High-Impedance 
P-N-P Inputs 
SRQ 
10 
15 
SRQ 
• 
NC 
11 
14 
NC 
• 
Receiver 
Hysteresis 
... 
650 
mV Typ 
GND 
12 
13 
DC 
• 
Bus-Terminating 
Resistors 
Provided 
on 
Driver 
Outputs 
N PACKAGE 
• 
No Loading 
of Bus When 
Device 
Is Powered 
(TOPVIEW) 


Down 
(VCC 
= 0) 
SC 
1 Un 
VCC 
TE 
2 
21 
NC 
• 
Power-Up/Power-Down 
Protection 
REN 
REN 
3 
20 
(Glitch-Freel 
IFC 
4 
19 
IFC 


description 
NDAC 
5 
18 
NDAC 
GPIB 
NRFD 
6 
NRFD 
17 
TERMINAL 
The 
SN75ALS162 
eight-channel 
general- 
I/O 
DAV 
7 
16 
DAV 
I/O PORTS 
PORTS 
purpose 
interface 
bus transceiver 
is a monolithic, 
EOI 
8 
15 
EOI 


high-speed, 
Advanced 
Low-Power 
Schottky 
ATN 
~ 
14 
ATN 
process 
device 
designed 
to 
provide 
the 
bus- 
SRQ 
10 
13 
SRQ 


management 
and data-transfer 
signals 
between 
GND 
11 
12 
DC 


operating 
units 
of 
a 
multiple-controller 
instrumentation 
system. 
When 
combined 
with 
NC-No 
internal connection. 


the 
SN75ALS160 
octal 
bus 
transceiver, 
the 
SN75ALS 
162 
provides 
the 
complete 
16-wire 


interface 
for 
the 
IEEE 488 
bus. 


The SN75ALS 
162 features 
eight 
driver-receiver 
pairs connected 
in a front-to-back 
configuration 
to form 
input/output 
(110) 
ports 
at both 
the 
bus and terminal 
sides. 
The direction 
of data 
through 
these 
driver-receiver 
pairs 
is determined 
by the 
DC, TE, and SC enable 
signals. 
The 
SC input 
allows 
the 
REN 
and 
IFC transceivers 
to 
be controlled 
independently. 


The driver 
outputs 
(GPIB I/O ports) 
feature 
active 
bus-terminating 
resistor 
circuits 
designed 
to provide 
a 
high impedance 
to the bus when 
VCC 
= O. The drivers 
are designed 
to handle 
loads 
up to 48 
mA of sink 
current. 
Each receiver 
features 
p-n-p transistor 
inputs 
for high input 
impedance 
and hysteresis 
of 400 
mV 
minimum 
for 
increased 
noise 
immunity. 
All receivers 
have 
3-state 
outputs 
to present 
a high 
impedance 
to the 
terminal 
when 
disabled. 


The SN75ALS162 
is manufactured 
in a 22-pin 
dual-in-line 
N package 
and in 24-pin 
DW package, 
and is 
characterized 
for 
operation 
from 
O°C 
to 
70°C. 


PRODUCTION 
DATA documents 
contain 
information 
current 8S of publication date. Products conform to 
specifications 
per the terms of Texas Instruments 
~~~~~:~~i~a{::I~~e 
~~~~~~ti:f 
:1~O::::~:t:ros~S 
not 
TEXAS 'I!J 
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NAME 
IDENTITY 
CLASS 


DC 
Direction 
Control 


TE 
Talk Enable 
Control 


SC 
System 
Control 


ATN 
Attention 


SRQ 
Service 
Request 
Bus 


REN 
Remote 
Enable 
Management 


IFC 
Interface 
Clear 


EOI 
End or Identify 


DAV 
Data Valid 


NOAC 
Data 


Not Data Accepted 


Transfer 
NRFD 
Not Ready for Data 


DC 
[13] 
(12) 


TE 
[2) (21 


SC [1) (1) 


EN1/G4 


EN2/G5 


EN3 


;>1 


TE 


ATN 
[9) 


(91 ATN 


EOI 


[171 
[8] 


EOI 
(151 
(81 
EOI 


REN 
110) 
[15] 


SRQ 
1131 
1101 


IFC 
SRQ 


DAV 
122) 
[3) 


REN 
(20) 
(31 
REN 


NDAC 


[211 
[4) 


NRFD 
<191 
141 


IFC 
IFC 


tThis 
symbol 
is in accordance 
with 
ANSI/IEEE Std 91-1984 
and 
[18) 
[7J 


(161 
(71 
IEC Publication 
617-12. 
DAV 
DAV 


V 
Designates 
3-5tate 
outputs. 


~ 
Designates 
passive-pullup 
outpUH. 


(20) 
(5) 


NDAC 
(181 
IS) 
NDAC 


[19] 
[6J 


(17) 
161 


NRFD 
NRFD 


[ ) Denotes 
pin numbers for OW package. 


( I Denotes 
pin numbers for N packa~le. 
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I 


DATA-TRANSFER 
CHANNELS 


DAV 
NDAC 
NRFD 
(Controlled by TEl 


BUS-MANAGEMENT 
CHANNELS 


ATNt 
ATNt 
SRQ 
REN 
IFC 
EOI 
IControlied by DC) 
IControlied by SCI 


H 
H 
H • 


R 
T 
H 
H 
L 


L 
L 
H 
T 
R 


L 
L 
L 


H 
L 
X 
R 
T 


L 
H 
X 
T 
R 


H = high level. 
L = low level, 
R 
receive, 
T = transmit, 
X = irrelevant 
Direction 
of data transmission 
is from the terminal 
side to the bus side. and the direction 
of data receiving 
is from the bus side to the 
terminal 
side. Data transfer 
is noninverting 
in both directions. 
t ATN is a normal transceiver 
channel 
that functions 
additionally 
as an internal 
direction 
control 
or talk enable for EOI whenever 
the DC 
and TE inputs 
are in the same state. 
When 
DC and TE are in opposite 
states, 
the A TN channel 
functions 
as an independent 
transceiver 
only. 


L 
_ 


INPVT/OUTPUT 


PORT 
Circuit inside dashed lines is on the driver outputs 
only. 


r---..., 


1.7kn 


NOM 


L 
..J 


INPUT/OUTPUT 


PORT 


Driver output 
Req = 30 n NOM 
Receiver output 
Req = 
"0 
n NOM 
Circuit 
inside dashed 
lines is on the driver 
outputs 
only. 
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absolute 
maximum 
rating:; over operating 
free-air temperature 
range (unless otherwise 
noted) 


Supply voltage, VCC (see Note 1) 
7 V 
Input voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
5.5 V 
Low-level driver output current 
100 mA 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2): 


DW package 
1350 mW 
N package 
1700 mW 
Operating free-air temperature range 
ooC to 70°C 
Storage temperature range 
-65°C 
to 150°C 
Lead temperature 1,6 mm (1116inch) from the case for 10 seconds: DW or N package 
260°C 


NOTES: 
1. All voltage 
values are Nith respect 
to network 
ground 
terminal. 


2. 
For operation 
above 2~loC free-air temperature, 
derate the DW package to 864 mW at 70°C 
at the rate of 10.8 mW/oC, and 
derate the N package 
':0 1088 mW at 70°C 
at the rate of 13.6 mW/oC. 


MIN 
NOM 
MAX 
UNIT 


Supply 
voltage, 
VCC 
4.75 
5 
5.25 
V 


High-level 
input 
voltage, 
VIH 
2 
V 


Low-level 
input 
voltage, 
VIL 
0.8 
V 


Bus ports with 
3-5tate outputs 
-5.2 
mA 
High·level output 
current, 
IOH 
Terminal 
ports 
800 
~A 


Bus ports 
48 
Low-level 
output 
current, 
IOL 
mA 


Terminal 
ports 
16 


Operating 
free-air 
temperature. 
rA 
0 
70 
°c 
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electrical characteristics 
over recommended 
ranges of supply voltage and operating free-air temperature 


(unless otherwise 
noted) 


PARAMETER 
TEST 
CONDITIONS 
MIN 
Typt 
MAX 
UNIT 


VIK 
Input 
clamp 
voltage 
11= 
-18 
mA 
-0.8 
-1.5 
V 


Vhys 
Hysteresis 
IVT + 
- 
VT 
) 
8us 
0.4 
0.65 
V 


VOH' 
High-level 
Terminal 
10H = 
-800 
~A 
2.7 
3.5 
V 


output 
voltage 
Bus 
10H = 
-5.2 
mA 
2.5 
3.3 


Low-level 
Terminal 
10L = 16 mA 
0.3 
0.5 
VOL 
V 
output voltage 
Bus 
10L - 
48 mA 
0.35 
0.5 


II 
Input current at 
Terminal 
VI = 5.5 V 
0.2 
100 
~A 


maximum 
input voltage 


High-level 
Terminal 
IIH 
VI = 2.7 V 
0.1 
20 
~A 
input 
current 
and 


Low-level 
control 
-10 
-100 
IlL 
VI = 0.5 V 
~A 
input current 
inputs 


VI/Olbus) 
Il(bus) 
= 0 
2.5 
3.0 
3.7 
Voltage 
at bus port 
Driver 
disabled 
V 


Il(bus) 
- 
-12 
mA 
-1.5 


Vl(bus) 
- 
-1.5 
V to 0.4 V 
1.3 


Vl(bus} 
= 0.4 V to 2.5 V 
0 
-3.2 


+2.5 
Vllbus} 
= 2.5 Vto 
3.7 V 
II/Olbus) 
Current 
into bus port 
Power 
on 
Driver 
disabled 
-3.2 
mA 


Vl(bus} 
= 3.7 V to 5 V 
0 
2.5 


Vllbusl 
- 
5 V to 5.5 V 
0.7 
2.5 


Power 
off 
VCC = 0, 
Vl(bus) 
= 0 to 2.5 V 
-40 
~A 


Short-circuit 
Terminal 
15 
35 
75 


105 
mA 
output current 
Bus 
-25 
-50 
-125 


ICC 
Supply 
current 
No load, 
TE, DC, and SC low 
55 
75 
mA 


Cilo(bus) 
Bus-port 
capacitance 
VCC 
= 5 V to 0, 
30 
pF 
VIIO 
= 0 to 2 V, 
1= 
1 MHz 


tAli 
typical 
values are at VCC 
= 5 V, TA 
= 25°C. 
*VOH 
applies 
for 3-5tate 
outputs 
only. 
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switching 
characteristics 
over recommended 
range of operating 
free-air temperature 
(unless otherwise 
noted!. 
VCC 
- 
5 V 


TEST 
Tvpt 
PARAMETER 
FROM 
TO 
MIN 
MAX 
UNIT 


CONDITIONS 


tPLH 
Propagation 
delay 
time, 
10 
20 
low-to-high-Ievel 
output 


Terminal 
Bus 
CL = 30 pF, 
ns 


Propagation 
delay 
time, 
See Figure 
1 
12 
20 
tpHL 
high-to-Iow-Ievel 
output 


tpLH 
Propagation 
delay time, 
5 
10 
low-to-high-Ievel 
output 


Bus 
Terminal 
CL = 30 pF, 
ns 


tPHL 
Propagation 
delay 
time. 
. 
See Figure 2 
7 
14 
high-to-low-Ievel 
output 


tpZH 
Output 
enable time to high level 
BUS 
30 


Output 
disable 
time from 
high level 


TE, DC, 


(ATTN, 
EOI, 
CL = 15 pF, 
20 
tpHZ 


Output 
enable time to low 
level 


or 


REN,IFC, 
See Figure 3 
ns 


tpZL 
45 


SC 
tpLZ 
Output 
disable time from 
IClw level 
and DAVI 
20 


tpZH 
Output 
enable time to high level 
TE, DC, 
30 


tpHZ 
Output 
disable time from 
h gh level 
CL = 15 pF, 
25 


Output 
enable time to low 
level 
or 
Terminal 
ns 
tpZL 
SC 


See Figure 
4 
30 


tpLZ 
Output 
disable time 
from lc,w level 
25 


FROM (BUSI 


OUTPUT 
UNDERT:"'~""'_TEST 
POINT 
TEST 


CL = 30 IIF 
480 n 
J (5•• Notll AI 
"::' 


LOAO CIRCUIT 


FROM (TERMINAL) 
OUTPUT 
UNDER 
TEST 


CL = 30 pF 
J (5•• Note AI 


LOAD CIRCUIT 


TERMINAL~~----3V 
INPUT 
1.5V 
1.5V 


I 
(See Not. 
B I 
I 
0 V 


tpLH i4-+! 
tpH L--!f--+l 


BUS 
~" 
2.2V 
~I---VOH 


OUTPUT 
1.0 V 


VOH 


J.5V 
I 
(See Not. 
B) 


tPLH~ 
I 


FIGURE 
1. 
TERMII~AL-TO-BUS 
PROPAGATION 
DELAY 
TIMES 
FIGURE 2. 
BUS-TO-TERMINAL 


PROPAGATION 
DELAY 
TIMES 


NOTES: 
A. CL includes 
probe and jiu capacitance. 


B. The input 
pulse is supplil~d by a generator 
having the following 
characteristics: 
PRR :5 1 MHz, 50% duty 
cycle, 
tr 
:s::6ns, 


tf ,,;6 ns, Zout 
= 50 O. 
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FROM (BUS) 
OUTPUT UNDER 
TEST 


FROM ITERMINAL) 
OUTPUT 
UNDER TEST 


CL = 15 pF 
480 n 
J(See Note AI 
CL = 15 pF 
J (See Note AI 


--....r------- --.r - - -- 3V 


CONTROL 
*1.5 
V 
~ 
1.5 V 


INPUT 
__ 
.J I\..._ ~".:~o~ 
~ _.J I\... 
0 V 


tPZH--l 
14- 
tPHZ-+l 
t-- 


BUS 
I 
I 


OUTPUT 
I 
I 2V 
S10PEN 
I 


tpz L----I+--+l 


I 
\1.0V 


--, 
,--------"\ 
r----- 
3V 


CONTROL 
V1.5V 
~1.5V 
INPUT 
i\ 
ISee Note BI 
Ii' 
__ J 
I ,- 
J 1'- 
OV 


tPZH-.! 
r-- 
tPHZ...... 
r-- 


TERMINAL 
I 
I 
-90% --- 
VOH 
OUTPUT 
I 
1.5 V 
I 
S10PEN 
I 
II 
tPLZ-..j 


I 
I 
OV 


tPLZ~ 


~~3.5V 


0.5 V 
- 
- 
- 
VOL 


TERMINAL 
OUTPUT 
S1 CLOSED 


BUS 
OUTPUT 
S1 CLOSED 
0.7 V 


--- 
-- 
VOL 


VOLTAGE 
WAVEFORMS 


FIGURE 3. 
BUS ENABLE AND 
DISABLE TIMES 
FIGURE 4. 
TERMINAL 
ENABLE 


AND DISABLE TIMES 


NOTES: 
A. CL includes 
probe and jig capacitance. 


B. The input pulse is supplied 
by a generator 
having the following 
characteristics: 
PRR s 1 MHz. 50% 
duty cycle, tr :56 ns, 


If ,,6 ns, Zoul 
= 50 O. 
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4.0 


> 
3.5 


J•. 
'":! 
3.0 


"0>~ 
2.5 
"So 
"0 
2.0 


Qj 
>.. 
1.5 
..J 
i:. 
'"J: 
1.0 
IJ:0 
0.5 
> 


TERMINAL 
LOW-LEVEL OUTPUT VOLTAGE 
vs 


LOW-LEVEL OUTPUT CURRENT 


0.6 
VCC=5 
V 
> 
TA = 25°C 
I 
0.5 
•. 
'":! 
"0> 
0.4 
~ 
" 
So 
"0 
0.3 
Qj 
>.. 
..J 
;i: 
0 
..J 
I..J 
0 
0.1 
> 


0 
0 
10 
20 
30 
40 
50 
60 


IOL -Low· Level Output Current-mA 


FIGURE 6 


JCC=15V 
......•. 
TA = 25°C 
\.. 
"','\ 
'\, 
'" 
'\. 


'\. 
o o 
-5 
-10 
-15 
--20 
-25 
-30 
-35 
-40 


'OH-High-Level 
Output Current-mA 


TERMINAL 
OUTPUT VOLTAGE 
vs 


BUS INPUT VOLTAGE 
4.0 


3.5 


> 
3.0 


I•. 
'" 
2.5 
J! 
"0> 
2.0 
~ 
" 
Q.; 
1.5 
0I0> 
1.0 


0.5 


Vcc 
= 5 V 
No load 
TA = 25°C 


VT- 
VT+ 


oo 
0.2 
0.4 
0.6 0.8 
1.0 
1.2 
1.4 1.6 
1.8 2_0 
VI-Input 
Voltage-V 
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BUS HIGH-LEVEL 
OUTPUT VOLTAGE 
vs 


HIGH-LEVEL 
OUTPUT CURRENT 


4 
VCC = 5 V 
TA = 25°C 
>I 
'" 
0> 
3 
~0>~ 
:>~ 
:> 
2 
0 
Q;>'"-'~ 
0>:I: 
I:I:0> 


-10 
-20 
-30 
-40 
-50 
-60 
IOH-High-Level 
Output Current-mA 


FIGURE 8 


BUS OUTPUT VOLTAGE 


vs 


TERMINAL 
INPUT VOLTAGE 


4 
I 


VCC=5 
V 
No load 
TA=25°C 
> 
3 
I 
'" 
0>~0> 
2 
~ 
:>~ 
:>0I0> 


o 
0.9 
1.0 
1.1 
1.2 
1.3 
1.4 
1.5 
1.6 
1.7 
VI-Input 
Voltage-V 


0.6 


>I 
0.5 
8-~ 
0> 
0.4 
~ 
:>~ 
:>0 
0.3 
Q;>'"-';: 
0.2 
0-'I-' 
0.1 
0> 


VCC = 5 V 
V 
TA = 25°C 
/" 


/ / 


/ 
/ 


./ / 
/ 


o 
o 
10 
20 
30 
40 
50 
60 
70 
80 
90 100 


IOL - 
Low-Level Output Current-mA 


BUS CURRENT 


vs 


BUS VOLTAGE 


2 
VCC = 5 V 
TA = 25°C 
, 


« 
E 
0 
.!. 
c 
-1 
~:; 
-2 
u~ 
:> 
<D 
-3 
I 
:; 
-4 
.Qg 
THE UNSHADED 


-5 
,AREA 
CONFORMS TO 


-6 
PARAGRAPH 
3.5.3 OF 
IEEE STANDARD 
488-1978 
-7 
-2 
-1 
0 
1 
2 
3 
4 
5 
6 


VI!O(bus)-Bus 
Voltage-V 


FIGURE 11 
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• 
High-Speed 
Advanced 
Low-Power 
Schottky 
Circuitry 


• 
Low 
Power 
Dissipation 
... 
46 mW 
Max per 


Channel 


• 
Fast Propagation 
Times 
. . . 20 ns Max 


• 
High-Impedance 
P-N-P Inputs 


• 
Receiver 
Hysteresis 
... 
650 
mV Typ 


• 
Open-Collector 
Driver 
Output 
Option 


• 
No Loading 
of Bus When 
Device 
Is Powered 
Down 
(VCC - 0) 


• 
Power-Up/Power-Down 
Protection 
(Glitch-Freel 


description 


The 
SN75ALS 
163 
octal 
general-purpose 


interface 
bus transceiver 
is a monolithic, 
high- 
speed, Advanced 
Low-Power 
Schottky 
device. 


It is designed for two-way 
data communications 
over 
single-ended 
transmission 
lines. 
The 
transceiver 
features 
driver 
outputs 
that 
can be 
operated 
in either the open-collector 
or 3-state 
mode. 
If Talk Enable (TEl is high, these outputs 
have 
the 
characteristics 
of 
open-collector 
outputs 
when 
Pullup Enable (PEl is low 
and of 
3-state 
outputs 
when 
PE is high. Taking TE low 
places the outputs 
in the high-impedance 
state. 
The driver outputs 
are designed 
to handle loads 
of up to 48 mA of sink 
current. 
Each receiver 
features 
p-n-p 
transistor 
inputs 
for 
high 
input 
impedance 
and 400 
mV minimum 
of hysteresis 
for increased 
noise immunity. 


Output 
glitches 
during 
power-up 
and 
power- 
down 
are eliminated 
by an internal 
circuit 
that 
disables 
both the bus and receiver 
outputs. 
The 
outputs 
do not load the bus when Vee 
= O. 


The SN75ALS 163 is characterized 
for operation 


from ooe to 70oe. 


02611. 
JUNE 19B6-REVISEO 
SEPTEMBER 19B9 


OW. J. OR N PACKAGE 


(TOP 
VIEW) 


TE 
1 
U20 
VCC 


B1 
2 
19 
01 


B2 
3 
18 
02 


B3 
4 
17 
03 


GPIB 
B4 
5 
16 
04 
TERMINAL 


1/0 
PORTS 
B5 
6 
15 
05 
1/0 
PORTS 


B6 
7 
14 
06 


B7 
8 
13 
07 


B8 
9 
12 
08 


GNO 
10 
11 
PE 


FUNCTION 
TABLES 


EACH 
DRIVER 
EACH 
RECEIVER 


INPUTS 
OUTPUT 
INPUTS 
OUTPUT 


0 
TE 
PE 
B 
B 
TE 
PE 
0 


H 
H 
H 
H 
L 
L 
X 
L 


L 
H 
X 
L 
H 
L 
X 
H 


H 
X 
L 
Z 
X 
H 
X 
Z 


X 
L 
X 
Z 


PRODUCTIOM 
DATA documents 
contlin 
inform'lion 
current 
I' of pUblication 
dlt•. Products 
conform 
to 
specific.tions 
p. the terms 
of TeXIS Instruments 
~~~~::~~i~'i~:I~~~ 
~:~:~ti:; 
:11a;=::::~:r~~ 
not 
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tThis 
symbol 
is in accordance 
with 
ANSIIIEEE Std 91-1984 
and 
IEC Publication 
617-12. 


Q Designates 
3-state 
outputs. 


Q Designates 
open-collector 
outpu':s. 


Driver output 
Req = 30 n NOM 


Receiver 
output 
Aeq = 110 n NOM 
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absolute 
maximum 
ratings 
over operating 
free-air temperature 
range (unless otherwise 
noted) 


Supply voltage, Vcc (see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
7 V 
Input voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
5.5 V 
Low-level driver output current. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
100 mA 
Continuous total dissipation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
See Dissipation Rating Table 
Operating free-air temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
ooC to 70°C 
Storage temperature range 
- 65°C to 150°C 
Lead temperature 1,6 mm (1/16) inch from the case for 60 seconds: J package 
300°C 
Lead temperature 1,6 mm (1/16 inch) from the case for 10 seconds: DW or N package 
260°C 


TA 
:s 25·C 
DERATING 
TA 
- 
70·C 
PACKAGE 
POWER RATING 
FACTOR 
POWER RATING 


OW 
1125 
mW 
9.0 
mW'·C 
720 
mW 
J 
1025 
mW 
8.2 
mW'·C 
656 
mW 


N 
1150mW 
9.2 
mW'·C 
736 
mW 


MIN 
NOM 
MAX 
UNIT 


Supply 
voltage, 
VCC 
4.75 
5 
5.25 
V 


High-level 
input 
voltage, 
VIH 
2 
V 


Low·level 
input voltage, 
VIL 
0.8 
V 


High-level 
output 
current. 
IOH 
Bus ports 
with 
pullups 
active 
-5.2 
mA 


Terminal 
ports 
-800 
~A 


Low-level 
output 
current, 
IOL 
Bus ports 
48 


Terminal 
ports 
16 
mA 


Operating 
free-air 
temperature 
range. 
T A 
0 
70 
°c 
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electrical characteristics 
OVElrrecommended 
ranges of supply voltage and operating free-air temperature 
(unless otherwise 
noted) 


PARAMETER 
TEST 
CONOITIONS 
MIN 
Typt 
MAX 
UNIT 


VIK 
Input 
clamp 
voltage 
11= 
-18 
mA 
-0.8 
- 1.5 
V 


Vh 
s 
Hysteresis 
(VT + - 
VT _ : Bus 
0.4 
0.65 
V 


VOH' 
High-level 
Terminal 
IOH = 
-800 
~A, 
TE at 0.8 
V 
2.7 
3.5 


V 
output 
voltage 
Bus 
10H = 
-5.2 
mA, 
PE and TE at 2 V 
2.5 
3.3 


Low-level 
Terminal 
10L = 
16 mA, 
TE at 0.8 
V 
0.3 
0.5 
VOL 
V 
output 
voltage 
Bus 
10L = 48 mA, 
TE at 2 V 
0.35 
0.5 


10H 
High-level 
output 
current 


Bus 
Vo 
= 
5.5 V, 
PE at 0.8 
V, 


100 
~ 
(open-collector 
mode) 
D and TE at 2 V 


011·5tate 
output 
current 
PE at 2 V, 
I Vo 
= 
2.7 V 
20 
10Z 
Bus 
I Vo 
~ 
13-state model 
TE at 0.8 
V 
= 0.5 
V 
-100 


II 
Input current at 
Terminal 
VI ~ 5.5 V 
0.2 
100 
~ 
maximum 
input voltage 


IIH 
High-level 
input 
current 
Terminal, 
VI 
= 2.7 V 
0.1 
20 
~A 


IlL 
Low-level 
input current 
PE, or TE 
VI 
= 0.5 
V 
-10 
-100 
~A 


Short-circuit 
Terminal 
-15 
-35 
-75 


10S 
mA 
output 
current 
Bus 
-25 
-50 
-125 


I 
Terminal 
outputs 
low and enabled 
42 
65 
ICC 
Supply 
current 
No load 
I 
Bus outputs 
low and enabled 


mA 


52 
80 


Ci/o(bus) 
Bus-port 
capacitance 
VCC 
~ 
5 V or 0, 
Vito 
= 0 to 2 V, 


30 
pF 
f 
= 
1 MHz 


tAli 
typical 
values 
are at VCC 
= 
5 'J, TA 
= 
25°C. 
* Hysteresis 
is the difference 
between 
the positive-going 
input threshold 
voltage, 
VT +, and the negative-going 
input threshold 
voltage, 
VT _. 


switching 
characteristics 
over recommended 
range of operating free-air temperature 
(unless otherwise 


noted). 
VCC 
= 5 V 


PARAMETER 
FROM 
TO 
TEST 
CONDITIONS 
MIN 
TYP§ 
MAX 
UNIT 


tpLH 
Propagation 
delay 
time. 
7 
20 
low·to·high·level 
output 
CL ~ 
30 pF, 


Terminal 
Bus 
ns 


tpHL 
Propagation 
delay 
time, 
See Figure 
1 


B 
20 
high-to-Iow·level 
output 


tPLH 
Propagation 
delay 
time, 


7 
14 
low·to-high·level 
output 


Bus 
Terminal 
CL = 30 pF, 


Propagation 
delay 
time, 
ns 


tpHL 
See Figure 2 
9 
14 
high· to· low-level 
output 


tpZH 
Output 
enable 
time 
to high level 
19 
30 


tpHZ 
Output 
disable 
time 
from 
high level 


TE 
CL ~ 
15 pF, 
5 
12 


Output 
enable 
time 
to low level 
Bus 
ns 


tPZL 
See Figure 3 
16 
35 


tpLZ 
Output 
disable 
time 
from 
low level 
9 
20 


tpZH 
Output 
enable 
time 
to high level 
13 
30 


tpHZ 
Output 
disable 
time 
from 
high level 


TE 
Terminal 
CL = 
15 pF, 
12 
20 


tpZL 
Output 
enable 
time 
to low 
level 
See Figure 4 
12 
20 
ns 


tpLZ 
Output 
disable 
time 
from 
!cow level 
11 
20 


ten 
Output 
pull-up 
enable 
time 


PE 
CL - 
15 pF, 
11 
22 


Output 
pull·up 
disable 
time 
Bus 
ns 
tdis 
See Figure 
5 
6 
12 
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O=JSV 
Xs~---:: 


tPLH--I---t 
lpHL~ 
j 
l,..------.. 
~-II- 
- 
-VOH 


B OUTPUT. 
2.2 V 


" 
1.0V 
VOH 


BI~SV 


I 


"'LH~ 


oOUTPUT /.s 
V 


\~---3V 


I . 
0 V 


lpHL~ 


~~,~-VOH 
\:.- 


VOL 


=!SV 


tpZH--t 
..- 


BOUTPUTI 
II 


51 to 3 V I 


52 OPEN I 


'PZL 
'4 
~II 
I 


NOTES: 
A. The input pulse is supplied by a generator 
having the following 
characteristics: 
PAR ~ 
1 MHz. 50% duty cycle. tr ::s;6 ns, 


tf s 
6 ns, Zout = 50 O. 


B. CL includes 
probe 
and jig capacitance. 
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~l 
••'5_V 
",,_ 


IPZH--, 
r: 


o OUTPUTI 
I 


51 to 3 V 
I 


.20PEN 
I 


IpZL ---l 


o OUTPUT 
51 to GND 


I 
I 
I 
tpL2-.l 


O.7V 
-----vOl 


VOL TAGE 
WAVEFORMS 


'i5~--:: 


\ti,-" 
t4- 
Loo-,,- - 
VOH 


NOTES: 
A. 
The input pulse is supplied 
by a generator 
having 
the following 
characteristics: 
PRR ::s:1 MHz, 
50% 
duty cycle, 
tr S 6 n5, 


tf " 6 ns, Zout = 50 ll. 
B. 
CL includes 
probe 
and 
jj~J capacitance. 
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BUS HIGH-LEVEL 
OUTPUT VOLTAGE 


vs 
BUS HIGH-LEVEL 
OUTPUT CURRENT 
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FIGURE 9 
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• 
Designed 
to Implement 
Control 
Bus 


Interface 


• 
Designed 
for Multicontrollers 


• 
High-Speed 
Advanced 
Low-Power 
Schottky 


Circuitry 


• 
Low 
Power 
Dissipation 
... 
46 mW Max per 


Channel 


• 
High-Impedance 
P-N-P Inputs 


• 
Receiver 
Hysteresis 
... 
650 
mV Typ 


• 
Bus-Terminating 
Resistors 
Provided 
on 


Driver 
Outputs 


• 
No Loading 
of Bus When 
Device 
Is Powered 


Down 
(VCC 
- 
0) 


• 
Power-Up/Power-Down 
Protection 


(Glitch-Free) 


description 


The 
SN75ALS 
164 
eight-channel 
general- 
purpose interface 
bus transceiver 
is a monolithic, 


high-speed, 
Advanced 
Low-Power 
Schottky 
devi<;e designed 
to 
meet 
the 
requirements 
of 
IEEE Standard 
488-1978. 
Each transceiver 
is 


designed 
to provide 
the bus-management 
and 
data-transfer 
signals between 
operating 
units of 
a 
multiple-controller 
instrumentation 
system. 


When 
combined 
with 
the 
SN75ALS 
160 
octal 
bus transceiver, 
the SN75ALS 
164 provides 
the 


complete 
16-wire 
interface 
for the IEEE488 bus. 


The SN7 5ALS 164 features 
eight driver-receiver 


pairs connected 
in a front-to-back 
configuration 


to form input/output 
(I/O) ports at both the bus 
and terminal 
sides. All outputs 
are disabled 
(at 


a high-impedance 
state) 
during 
VCC power-up 
and 
power-down 
transitions 
for 
glitch-free 
operation. 
The direction 
of data 
flow 
through 
these 
driver-receiver 
pairs is determined 
by the 
DC, 
TE, 
and 
SC 
enable 
signals. 
The 
SN75ALS164 
is identical 
to the SN75ALS162 
with 
the addition 
of an OR gate to help simplify 
board 
layouts 
in several 
popular 
applications. 


The ATN 
and EOI signals 
are ORed to pin 21, 


which 
is a standard 
totem-pole 
output. 
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OW PACKAGE 


(TOP VIEW) 


SC 
1 
U24 
VCC 


TE 
2 
23 
ATN+EOI 


REN 
3 
22 
REN 


IFC 
4 
21 
IFC 


GPIB 
NDAC 
5 
20 
NDAC 


I/O 
NRFD 
6 
19 
NRFD 
TERMINAL 


PORTS 


DAV 
18 
DAV 
1/0 
PORTS 


EOI 
8 
17 
EOI 


ATN 
16 
ATN 


SRQ 
10 
15 
SRQ 


NC 
11 
14 
NC 


GND 
12 
13 
DC 


N DUAL-IN-L1NE 
PACKAGE 


(TOP 
VIEW) 


SC 
1V22 
VCC 


TE 
2 
21 
ATN+EOI 


REN 
3 
20 
REN 


IFC 
4 
19 
IFC 


GPIB 
NDAC 
5 
18 
NDAC 


1/0 


NRFD 
6 
17 
NRFD 
TERMINAL 


PORTS 
DAV 
7 
16 
DAV 
1/0 
PORTS 


EOI 
8 
15 
EOI 


ATN 
9 
14 
ATN 


SRQ 
10 
13 
SRQ 


GND 
11 
12 
DC 
- 


NC-No 
internal connection. 


CHANNEL 
IDENTIFICATION 
TABLE 


NAME 
IDENTITY 
CLASS 


DC 
Direction 
Control 


TE 
Talk 
Enable 
Control 


SC 
System Control 


ATN 
Attention 
SRG 
Service 
Request 
Bus 


REN 
Remote 
Enable 
Management 


IFC 
Interface 
Clear 


Eol 
End or Identify 


ATN+EOI 
ATN 
logical 
OR EOI 
Logic 


DAV 
Data 
Valid 
Data 


NDAC 
Not Data Accepted 
Transfer 
NRFD 
Not Ready for Data 


PRDDUCTIDI DATAdoc••• _ 
.ootoio 
iofono.tio. 
cumlt 
u ,f publicmon 
dltt. 
PrHucts conform to 


specifications per the Urms of Tins Instruments 
==ri~·{nr:~=:~:: 
:ti-:=::.::s not 
TEXAS "!1 
INSTRUMENTS 


SN75ALS164 
OCTAL GENERAL·PURP08E 
INTERFACE 
BUS TRANSCEIVER 


The driver outputs (GPIBI/O ports) feature active bus-terminating resistor circuits designed to provide a 
high impedance to the bus when supply voltage Vee is O. The drivers are designed to handle loads up 
to 48 mA of sink current. Each receiver features p-n-p transistor inputs for high input impedance and 
hysteresis of 400 mV minimum for increased noise immunity. All receivers have 3-state outputs to present 
a high impedance to thE!terminal when disabled. 


The SN75ALS164 is manufactured in a 22-pin dual-in-line N package and in 24-pin DW package, and is 
characterized for operation from ooe to 70oe. 
. 


DC (131112) 


TE (2112) 


SC (1)(1) 


EN1/G4 


EN2/G5 


EN3 


~1 


tThis 
symbol 
is in accordance 
with 
ANSI/IEEE 
Std 91-1984 
and 


IEC Publication 
617-12. 
V Designates 
3-state 
outputs. 
i Designates 
passive-pullup 
outputs. 


( ] Denotes 
pin numbers 
for OW package. 
( I Denotes 
pin numbers 
for N packagf.~. 


[17) 


E01115) 


(15) 
SRO(13) 


[22) 


REN 1201 


[21J 


IFC (191 


(18) 


DAV(16) 


(19) 


NRFO 117) 


[9J 
(9) ATN 


(23) 


(211 ATN+EOI 


(8) 


18) EOI 


(10) 
(10) SRO 


[3) 


(3) REN 


[4J 
(4) IFC 


(7) 


17) DAV 


[5) 


(51 NOAC 


[6) 


(61 NRFO 
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SN75ALS164 
OCTAL GENERAL·PURPOSE INTERFACE BUS TRANSCEIVER 


CONTROLS 
DC 
TE 


DATA-TRANSFER 
CHANNELS 


DAV 
NDAC 
NRFD 


IControlied 
by TEl 


H 
high level. 
L = low level, 
A = receive, 
T = transmit, 
X = irrelevant 


Direction 
of data transmission 
is from 
the terminal 
side to the bus side, and the direction 
of data receiving 
is from 
the 
bus side to the terminal 
side. Data transfer 
is noninverting 
in both directions. 


t ATN 
is a normal 
transceiver 
channel 
that 
functions 
additionally 
as an internal 
direction 
control 
or talk enable for EOI 


whenever 
the DC and TE inputs 
are in the same state. 
When 
DC and TE are in opposite 
states, 
the ATN channel 
functions 
as an independent 
transceiver 
only. 


INPUTS 
OUTPUT 


ATN 
EOI 
ATN+EOI 


H 
X 
H 


X 
H 
H 


L 
L 
L 
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SN75ALS164 
OCTAL 
GENERAL·PURPmiE 
INTERFACE 
BUS TRANSCEIVER 


Vcc 
----- 
9kn 
NOM 


INPUT '~r 
OND 


Driver output 
Req = 30 n NOM 
Receiver 
output 
Req 
= 
110 n NOfJ1 
Circuit 
inside dashed lines is on GPIB I/O ports only. 


absolute maximum ratings over operating free-air temperature 
range (unless otherwise 
noted) 


Supply 
voltage, 
VCC (see Note 
1) . . . . . . . 
. . . . . . . . . . . . 
. . . . . . . . . .. 
7 V 
Input 
voltage 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
5.5 V 
Low-level 
driver 
output 
current. 
. . . . . . . . . . . . . . . . . . . . . 
. 
100 
mA 
Continuous 
total 
dissipation 
at (or below) 
25°C 
free-air 
temperature 
(see Note 
2): 


DW package 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
1350 
mW 
N package. 
. . . . . . . . . . 
. . . . . . . . . 
. . . . . . . . . . . . . . . . . . . . 
1700 
mW 
Operating 
free-air 
temperature 
range. 
. . 
. . . . . . . . . 
. 
ooC 
to 70°C 
Storage 
temperature 
ranne. 
. . . . . . . . . . . 
. . . . . . . . . . .. 
- 65°C 
to 
150 °c 
Lead temperature 
1,6 mrn (1/16) 
inch from 
the case for 
10 seconds: 
DWor 
N package 
.... 
260°C 


NOTES: 
1. All voltage values are with 
respect to network 
ground terminal. 


2. For operation 
above 25°C 
free-air temperature, 
derate the OW package to 864 mW at 700e 
at the rate of 10.8 mW/oC, 


and derate 
the 
N packag·;! to 
1088 
mW at 700e 
at the 
rate 
of 13.6 
mW/oC. 
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SN75ALS164 
OCTAL GENERAL·PURPOSE 
INTERFACE 
BUS TRANSCEIVER 


MIN 
NOM 
MAX 
UNIT 


Supply voltage, 
VCC 
4.75 
5 
5.25 
V 


High·level 
input voltage, 
VIH 
2 
V 


Low level input 
voltage, 
VIL 
0.8 
V 


Bus ports 
with 
3-5tate 
outputs 
5.2 
mA 


High-level 
output 
current. 
IOH 
Terminal 
ports 
-800 


ATN+EOI 
-400 
~A 


Bus ports 
48 


Low-level 
output 
current. 
IOL 
Terminal 
ports 
16 
mA 


ATN+EOI 
4 


Operating 
free-air 
temperature, 
T A 
0 
70 
DC 


electrical 
characteristics 
over recommended 
ranges of supply voltage and operating 
free-air temperature 


(unless 
otherwise 
noted) 


PARAMETER 
TEST CONOITIONS 
MIN 
Typt 
MAX 
UNIT 


VIK 
Input 
clamp 
voltage 
11- 
-18 
mA 
-0.8 
-1.5 
V 


Vhys 
Hysteresis 
IVT + 
- 
VT_I 
8us 
0.4 
0.65 
V 


Terminal 
10H = 
-800 
~A 
2.7 
3.5 


VOHt 
High-level 
output 
voltage 
Bus 
10H - 
- 5.2 mA 
2.5 
3.3 
V 


ATN+EOI 
10H - 
-400 
pA 
2.7 


Terminal 
tOL - 
16mA 
0.3 
0.5 


VOL 
Low-level 
output 
voltage 
Bus 
10L - 
48 mA 
0.35 
0.5 
V 


ATN+EOI 
10L - 
4 mA 
0.4 


Input current at 
Termlnal§ 
VI = 5.5 V 
0.2 
100 
II 
maximum 
input 
voltage 
ATN, EOI 
VI 
= 5.5 V 
200 
pA 


Terminal 


VI = 2.7 V 
0.1 
20 


IIH 
High-level 
input 
current 
control 
pA 


ATN, EOI 
VI - 
2.7 V 
40 


Terminal 


VI = 0.5 V 
-10 
-100 


IlL 
Low-level 
input 
current 
control 
pA 


ATN, 
EOI 
VI - 
0.5 V 
-500 


VI/Olbus) 
Voltage 
at bus port 
Illbus) 
- 
0 
2.5 
3.0 
3.7 


Driver 
disabled 
V 


Il(busl 
- 
12 mA 
1.5 


Vl(bus) 
- 
-1.5 
V to 0.4 V 
-1.3 


Vl(busl 
- 
0.4 V to 2.5 V 
0 
-3.2 


11/01bus) 
Current into bus port 
Power 
on 
Driver 
disabled 
+2.5 
Vllbus) 
= 2.5 V to 3.7 V 
mA 
-3.2 


Vl(busl 
= 3.7Vt05V 
0 
2.5 


Vl(busl 
- 
5 V to 5.5 V 
0.7 
2.5 


Power 
off 
VCC 
- 
0, 
Vl(bus\ 
= 0 to 2.5 V 
-40 
pA 


Terminal 
-15 
-35 
-75 


10S 
Short-circuit 
output 
current 
Bus 
-25 
-50 
-125 
mA 


ATN+EOI 
-10 
-100 


ICC 
Supply 
current 
No load, 
TE, OC, and SC low 
55 
75 
mA 


Ci/olbus) 
Bus-port 
capacitance 
VCC 
- 
5 V to 0, 
30 
pF 
VI/O 
= 0 to 2 V, f = 1 MHz 


t All typical 
values are at VCC = 5 V. TA 
25DC. 


t VOH applies for 3-state 
outputs 
only. 


§ Except 
ATN 
and EOI terminal 
pins. 
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sWitching characteristics 
over recommended 
range of operating free-air temperature 
(unless otherwise 
noted), 
VCC 
- 
5 V 


PARAMETER 
FROM 
TO 
TEST 
MIN 
TYP 
MAX 
UNIT 
CONDITIONS 


tpLH 
Propagation 
delay 
time, 


10 
20 


low-to-high-Ievel 
output 
Terminal 
Bus 


CL = 30 pF, 
ns 


tPHL 
Propagation 
delay 
time, 
See Figure 
1 


12 
20 
high-to-Iow-Ievel 
output 


tPLH 
Propagation 
delay 
time 
5 
10 


low-to-high-Ievel 
output 
CL = 30 pF, 


Bus 
Terminal 
ns 


tpHL 
Propagation 
delay 
time, 
See Figure 2 
7 
14 
high-to-Iow-Ievel 
output 


Terminal 
ATN 


tPLH 
Propagation 
delay 
time, 


ATN+EOI 
CL = 
15 pF, 


3.5 
10 
or 
ns 
low-to-high-level 
01.;Jtput 
Terminal 
EOI 
See Figure 
3 


Propagation 
delay time, 


Terminal 
ATN 


tpHL 
or 
ATN+EOI 
CL = 
15 pF, 
7 
15 
ns 
high-to-Iow-Ievel 
output 
Terminal 
EOI 
See Figure 3 


tpZH 
Output 
enable time 
to high level 
BUS 
30 
TE, DC, 


tpHZ 
Output 
disable 
time 
from 
high level 
(ATTN, 
EOI, 
CL = 
15 pF, 
20 


or 
ns 
tpZL 
Output 
enable 
time to low 
level 
REN,IFC, 
See Figure 4 
45 
SC 
tpLZ 
Output 
disable 
time 
from 
low 
level 
and DAV) 
20 


tPZH 
Output 
enable 
time to high level 
TE, DC, 


30 


tPHZ 
Output 
disable 
time 
from 
high level 


Terminal 
CL = 
15 pF, 
25 
or 
ns 
tpZL 
Output 
enable 
time to low 
level 


SC 


See Figure 
5 
30 


tpLZ 
Output 
disable 
time 
from 
Ie w level 
25 
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FROM (BUS) 
OUTPUT UNDER 
TEST 


FROM ITERMINAL! 
OUTPUT UNDER 
TEST 


CL=30pF 
480n 
J(See Nol. 
A) 
'=' 


LOAD CIRCUIT 


CL = 30 pF 
J (See NOl. AI 


LOAD CIRCUIT 


TERMINAL 
INPUT 
1.5 V 


I 
(5•• Nol. 
BI 
Ip LH--t+-+! 


BUS 
2.2 V 
OUTPUT 


-----3V 


1.5V 


I 
OV 


IPHL~ 
-I---VOH 
J.5V 
I 
IS•• Nol. 
BI 


IPLH-14+! 
I 


FIGURE 
1. 
TERMINAL-TO-BUS 
PROPAGATION 
DElAY 
TIMES 
FIGURE 2. 
BUS-TO-TERMINAL 
PROPAGATION 
DELAY 
TIMES 


TERMINA~ 
ATN+EOI 
I 
1.5 V 


IPLH-14+! 


I 


NOTES: 
A. CL includes 
probe and jig capacitance. 


S. The input pulse is supplied by a generator 
having the following 
characteristics: 
PRR s 
1 MHz, 50% duty cycle. tr S 6 ns, 


If ,;;6 ns, Zout 
= 50 G. 


C. All diodes are 1N916 or 1N3064. 
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~o--5V 


FROM (BUS) J 
200 n 


OUTPUT UNDER 
~-"--TEST 
POINT 
TEST 


Cl= 
15pF 
480n 


l(S 
•• Not.AI-=- 


---. r--------, 
r----3V 


CONTROL 
""15 
V 
~ 
15 V 
INPUT 
'1" 
(S•• Not. BI 
. 
__ J 
~ 
JI~ 
OV 
:~'":'":7v 
'''<': ~"' -- vO" 


S10PEN 
I 
I 
ov 


tpZl~ 
tFLZ~ 


I 
~"'35V 


~~~PUT 
\!1.0 
V 
_:0_.5_V_ 
S1ClOSED 
~_. 
. 
VOL 


VOL TAGE WAVEFORMS 


FIGURE 4. 
BUS EI~ABLE AND 
DISABLE 
TIMES 


FROM (TERMINAL) 
OUTPUT 
UNDER TEST 


Cl 
= 15 pF 


(S•• Not. A)J 


---. 
,---------"\ 
,------ 
3V 
CONTROL 
V1.5V 
~1.5V 


INPUT 
i\ 
(S•• Not. BI 
Ii' 
__ J I ~ __. 
J 1'- 
OV 


tPZH -.l 
r-- 
tpHZ.... 
r-- 


TERMINAL 
I 
I 
------ 
VOH 


OUTPUT 
I 
I 
90% 


S1 OPEN 
I 
1.5 V 
I 
I 
tPlZ-.j 
tPZl--! 


TERMINAL 
OUTPUT 
S1 CLOSED 
0.7 V 
----- 
VOL 


VOL TAGE WAVEFORMS 


FIGURE 5. 
TERMINAL 
ENABLE 


AND 
DISABLE 
TIMES 


NOTES: 
A. CL includes 
probe and )Q -:apacitance. 


8. The input pulse is sUPP ied by a generator 
having the following 
characteristics: 
PRR :s 1 MHz. 50% duty cycle. 
tr :S6 n5, 


tf :<6 ns, Zout = 50 ll. 
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4.0 


> 
3.5 
I 
'"'".. 
3.0 
-E 
>~ 
2.5 
::lSo 
::l0 
2.0 
~ 
'" 
-J 
1.5 
~ 
'"::i: 
1.0 
IJ:0> 
0.5 


1 
.1. 
VCC = 5 V 
....•..•.• 
TA=25°C- 


r\. 


"\ 
'\ 


~ I'. 


'\. 


"r\. 


>I 
0.5 
~e 
-0> 
0.4 
~ 
::lSo 
::lo 
0.3 
~ 
'" 
-J 
3: 
0.2 


o 
-J 
I-Jo 
0.1 
> 


o 
o 
-5 
-10 
-15 
-20 
-25 
-30 
-35 
-40 


IOH-High·Level 
Output 
Current-mA 


4.0 


3.5 


> 
3.0 
I 
'"'" 
2.5 
~ 
-0> 
2.0 
~ 
::lSo 
::l 
1.5 
0 
I0> 
1.0 


0.5 


, 
VCC = 5 V 
No load 
TA = 25°C 


I 


I 


VT- 
VT+ 


oo 
02 
OA 
~6 
OB 
1~ 
12 
1A 
1~ 
1B 
2~ 
VI-Input 
Voltage-V 
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BUS HIGH-LEVEL 
OUTPUT VOLTAGE 


vs 
HIGH-LEVEL 
OUTPUT CURRENT 


4 


VCC = 5 V 
> 
TA = 25°C 
18.:! 
3 
"0>~ 
"e"0 
2 
-;;.... 
..J.i; 
.2' 
:I: 
1:I:0> 


-10 
-20 
-:30 
-40 
-50 
-60 


IOH-High-Level 
Output 
Current-mA 


FIGURE 
9 


BUS OUTPUT VOLTAGE 


vs 
TERMINAL 
11\IPUTVOLTAGE 
4 
VCC = 5 V 
No load 
TA = 25°C 
> 
3 
I.. 
'":! 
"0>~ 
2 
"e"90> 


o 
0.9 
1.0 
1.1 
1.2 
1.3 
1.4 
1.51.6 
1.7 


VI-Input'loltage-V 


0.6 


>I 
0.5 
.. 
'":! 
"0> 
0.4 
~ 
"e"0 
0.3 
-;;.... 
..J 
~ 
0.2 
0 
..J 
I 
..J 
0 
0.1 
> 


VCC = 5 V 
/ 
TA = 25°C 
./ 
/ 
/ 
/ V 


/ 


./ 


./ 
/ 


2 


<l: 
E.!. 
0 
c:~ 
-1 
"u 
:; 
-2 
a:l 
I 
-3 
:; 
.c 
-4 
Q 
-5 


-6 


VCC 
5V 
TA - 25°C 
-- 
/ 
,/" 
V 
// 


~ 
, 


THE UNSHADED 
AREA CONFORMS TO 
PARAGRAPH 
3.5.3 OF 
IEEE STANDARD 
488 -1978 
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The SN75ALS165 eight-channel general-purpose 
interface 
bus 
transceiver 
is 
a 
monolithic, 
high-speed, 
Advanced 
Low-Power 
Schottky 
device 
designed 
for 
two-way 
data 
communications 
over single-ended 
transmission 
lines. It is designed to meet the requirements 
of 
IEEE 
Standard 
488-1978. 
The 
transceiver 
features 
driver outputs that can be operated 
in 
either the passive-pullup 
or 3-state mode. If Talk 
Enable (TE) is high, these ports have the characteristics 
of passive-pullup outputs when Pullup Enable (PE) is 
low and of3-state outputs when PE is high. Taking TE low places these ports inthe high-impedance state. Taking 
TE and PE low places both the drivers and receivers in the high-impedance 
state. The driver outputs are 
designed to handle loads up to 48 mA of sink current. 


An active turn-off feature is incorporated into the bus-terminating 
resistors so that the device exhibits a high 
impedance to the bus when VCC = O.When combined with the SN75ALS161 or SN75ALS162 management bus 
transceiver, the pair provides the complete 16-wire interface for the IEEE 488 bus. 


• 
B-Channel 
Bidirectional 
Transceiver 


• 
High-Speed 
Advanced 
Low-Power 
Schottky 
Circuitry 


• 
Low Power Dissipation 
... 
46 mW Max per 
Channel 


• 
Fast Propagation 
Times ... 
20 ns Max 


• 
High-Impedance 
P-N-P Inputs 


• 
Receiver 
Hysteresis 
... 
650 mV Typ 


• 
No Loading 
of Bus When Device Is 
Powered 
Down (Vee = 0) 


• 
Power-Up/Power-Down 
Protection 
(Glitch-Free) 


• 
Driver and Receiver 
Can Be Disabled 
Simultaneously 
description 


ow OR N PACKAGE 


(TOP VIEW) 


TE 
1 U 20 Vcc 


B1 
2 
19 
01 


B2 
3 
18 
02 


B3 
4 
17 
03 
BUS 
B4 
5 
16 
04 
TERMINAL 
I/O PORTS 
B5 
6 
15 
05 
I/O PORTS 


B6 
7 
14 
06 
B7 
8 
13 
07 


B8 
9 
12 
08 
GNO 
10 
11 
PE 


INPUTS 
OUTPUT 
0 
TE 
PE 
B 


H 
H 
H 
H 
L 
H 
X 
L 


H 
X 
L 
zt 


X 
L 
X 
zt 


INPUTS 
OUTPUT 


B 
TE 
PE 
0 
L 
L 
H 
L 
H 
L 
H 
H 
X 
H 
X 
Z 
X 
X 
L 
Z 


H = high level. 
L = low level, X = irrelevant, 


Z = high impedance 
state 


t This is the high impedance 
state of a normal3-state 
output 


modified 
by the internal 
resistors 
to V cc and ground. 


PRODUCTION 
DATA 
documents 
contain 
information current as of publication date. 
Products 
conform 
to specifications 
per the terms 
of 
Texas 
Instruments 
standard 
warranty. 
Production processing does not necessarily 
Include 
testing 
of all parameters. 
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OCTAL GENERAL-PURPOSE 
INTERFACE BUS TRANSCEIVER 


t This symbol 
is in accordance 
with I,NSI/IEEE 
Std 91-1984 
and lEG 
Publication 
617-12. 


'V Designates 
3-state 
outputs 
~ 
Designates 
passive-pullup 
outpu< s 


PE 
111) 


TE 
11) 


Driver 
output 
Req = 30 Q NOM 
Receiver 
output 
Req = 110 Q NOM 
Gircuit 
inside 
dashed 
lines is on the driver 
outputs 
only. 
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SN75ALS165 
OCTAL GENERAL-PURPOSE 
INTERFACE BUS TRANSCEIVER 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1) 
7 V 
Input voltage 
5.5 V 
Low-level driver output current 
100 mA 
Continuous total power dissipation 
'.' . . . . . . . . . . . . . . . . . . . . . . .. 
See Dissipation Rating Table 
Operating free-air temperature 
range 
O°C to 70°C 


Storage temperature 
range 
-65°C 
to 150°C 
Lead temperature 
1,6 mm (1/16 inch) from the case for 10 seconds 
260°C 


NOTE 
1: 
All voltage 
values 
are with respect 
to network 
ground 
terminal. 


DISSIPATION 
RATING 
TABLE 


TA·25·C 
DERATING 
FACTOR 
TA = 70·C 
PACKAGE 
POWER 
RATING 
ABOVE 
TA = 25·C 
POWER 
RATING 


OW 
1025mW 
8.2mwrc 
656mW 


N 
1150mW 
9.2mwrc 
736mW 


MIN 
NOM 
MAX 
UNIT 


Supply 
voltage, vcc 
4.75 
5 
5.25 
V 


High·level 
input voltage, 
V,H 
2 
V 


Low-level 
input voltage, V1l 
0.8 
V 


High·level 
output 
current, 
10H 


Bus ports with pullups 
active 
-5.2 
mA 


Terminal 
ports 
-800 
flA 


Low·level 
output current, 
IOl 


Bus ports 
48 
mA 


Terminal ports 
16 


Operating 
free·air temperature. 
T A 
0 
70 
·c 
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OCTAL GENERAL-PURPOSE 
INTERFACE BUS TRANSCEIVER 


electrical characteristics 
over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 


PARAMETER 
TEST 
CONDITIONS 
MIN 
TYP' 
MAX 
UNIT 


V,K 
Input clamp 
voltage 
I, =-18 
mA 
-0.8 
1.5 
V 


Vhy, 


Hysteresis 
Bus 
0.4 
0.65 
V 
(VT. - VT_) 


VOH' 
High-level 
Terminal 
10H = -800 
iJA, 
TE at 0.8 V 
2.7 
3.5 
V 
output 
voltage 
Bus 
10H = -5.2 
mA, 
PE and TE at 2 V 
2.5 
3.3 


Low-level 
Terminal 
10L = 16 mA, 
TE at 0.8 V 
0.3 
0.5 
VOL 


Bus 
V 
output 
voltage 
10L = 48 mA, 
TE at 2 V 
0.35 
0.5 


I, 


Input current 
at 


Terminal 
V, = 5.5 V 
0.2 
100 
iJA 
maximum 
input voltage 


Terminal 
I'H 
High-level 
input current 


and 
V, = 2.7 V 
0.1 
20 
iJA 


control 
I'L 
Low-level 
input current 
inputs 
V, = 0.5 V 
-10 
-100 
iJA 


VI/O(bu,) 
Voltage 
at bus port 
Driver 
disabled 
l"hu,' 
= 0 
2.5 
3 
3.7 
V 
I"bu,' = -12 
mA 
-1.5 


V,lbu,' = -1.5 
V to 0.4 V 
-1.3 


V,lbu,) = 0.4 V to 2.5 V 
0 
-3.2 


IrlO(bus) 
Current 
into bus port 
Power 
on 
Driver 
disabled 
V'(bu,) = 2.5 V to 3.7 V 
2.5 
mA 
-3.2 


V,lbu,' = 3.7 V to 5 V 
0 
2.5 


V, bu" = 5 V to 5.5 V 
0.7 
2.5 


Power 
off 
Vce 
= 0, 
V'Ibu') = 0 to 2.5 V 
40 
iJA 


Short-circuit 
Terminal 
-15 
-35 
-75 
los 
mA 
output 
current 
Bus. 
-25 
-50 
-125 


Ice 
Supply 
current 
No load 
Terminal 
outputs 
low and enabled 
42 
65 
I Bus outputs 
low and enabled 
mA 
52 
80 


Ci/O(buS) 
Bus-port 
capacitance 
Vee=5VtoO, 
V,/O = 0 to 2 V, 
30 
pF 
f= 
1 MHz 
t All typical 
values 
are at Vee = 5 V, TA = 25'C. 
* VOH applies 
for 3-state 
outputs 
only. 
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switching characteristics over recommended range of operating free-air temperature 
(unless 
otherwise noted), Vcc = 5 V 


PARAMETER 
FROM 
TO 
TEST 
CONDITIONS 
MIN 
TYpt 
MAX 
UNIT 


tpLH 
Propagation 
delay time, 
7 
20 
low-to-high-Ievel 
output 


Terminal 
Bus 


CL = 30 pF, 


ns 


tpHL 


Propagation 
delay time, 
See Figure 
1 
8 
20 
high-to-Iow-Ievel 
output 


tpLH 
Propagation 
delay time, 
7 
14 


low-to-high-Ievel 
output 


Bus 
Terminal 


CL = 30 pF, 
ns 


tPHL 
Propagation 
delay time, 
See Figure 
2 
9 
14 
high-to-Iow-Ievel 
output 


tpZH 
Output 
enable 
time to high level 
19 
30 


tpHZ 
Output 
disable 
time from high level 
TE 
Bus 
CL= 
15 pF, 
5 
12 


ns 
tpZl 
Output 
enable 
time to low level 
See Figure 
3 
16 
35 


tpLZ 
Output 
disable 
time from low level 
9 
20 


tpZH 
Output 
enable 
time to high level 
13 
30 


tpHZ 
Output 
disable 
time from high level 


TE 
Terminal 


CL= 
15pF, 
12 
20 
ns 
tpZL 
Output 
enable 
time to low level 
See Figure 
4 
12 
20 


tpLZ 
Output 
disable 
time from 
low level 
11 
20 


ten 
Output 
pull-up 
enable 
time 
CL = 15 pF, 
11 
22 


~is 
Output 
pull-up 
disable 
time 
PE 
Tenminal 


See Figure 
5 
ns 
6 
12 
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DINPUT f.5V 
X5~---3V 
-li . 
_. 
----'ov 


tPLH~ 
lpHL~ 
! 
I,.------.... 
~·-II- 
- 
-VOH 


B OUTPUT 
2.2 V 


" 
1.0V 


VOH 


BI=J5V 


I 


tPLH~ 


o OUTPUT 
/.5 
V 


\:---3V 


I . 
OV 


lpHL~ 


~~.: 
-V 
OH 
C.- 


VOL 


=i 


5V 


tp2H-.j 
__ 


BOUTPUTI 
II 


51 to 3 V 
I 


S2 OPEN 
I 


'PZL 
I- •.I 
I 
I 


NOTES: 
A. The 
input 
pulse 
is suppliecl 
by a generator 
having 
Ihe following 
characteristics: 
PRR ,,1 MHz, 
50% duty cycle, 
tr " 6 ns, If" 
6 ns, 
z"ut = 50 Q. 
B. CL includes 
probe 
and jig capacitance. 
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~~.5_V 
. 


'PZH---, r: 


o OUTPUT I 
I 


51103 
V 
I 


S2 OPEN I 


'PZL-.j 
t--- 


o OUTPUT 
I 


Sl to GND 


I 
I 
I 


tpLZ~ 


'i5~--:: 


tdls~ 
1'4 
LOO"'- 
- 
VOH 


NOTES: 
A. The 
input 
pulse 
is supplied 
by a generator 
having 
the following 
characteristics: 
PRR 
s 1 MHz, 
50% 
duty cycle, 
t, s 6 ns, t, s 6 ns, 


lout = 50 Q. 


8. CL includes 
probe 
and jig capacitance. 
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4:0 


> 
3.5 
I8, 
~ 
3.0 
15>~ 
2.5 
::le 
::l0 
2.0 
a; 
>•. 
....I 
1.5 
.i:. 
'"J: 
1.0 
I:I:0> 
0.5 


I 
.I. 


VCC = 5 V 
.....••.•.• 
TA=25°C- 


'-'\ 
'\ 


"'\. 


'" "- 'r\. 


>I 
0.5 
8, 
~ 
15> 
0.4 
~ 
::le 
::lo 
0.3 
a; 
>•. 
....I 


~ 
0.2 


....I 
I....Io 
0.1 
> 


o 
o 
-5 
-10 
-15 
-20 
-25 
-30 
-35 
-40 


IOH-High·level 
Output 
Current-mA 


4.0 


3.5 


> 
3.0 


I•. 
'" 
2.5 
:! 
15> 
2.0 
~ 
::le 
::l 
1.5 
0I0> 
1.0 


0.5 


VCC = 5 V 
No load 
TA = 25°C 


! 


, 


VT- 
VT+ 


oo 
0.2 
0.4 
0.6 
0.8 
1.0 
1.2 
1.4 
1.6 
1.8 
2.0 
VI-Input 
Voltage-V 
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BUS HIGH-LEVEL 
OUTPUT VOLTAGE 
vs 
BUS HIGH·LEVEL 
OUTPUT CURRENT 
4 


> 
VCC = 5 V 


I 
TA = 25°C 
8. 
j! 
3 
'0>•.. 
"So 
"0 
2 
a;...• 
..J.r. 
.2' 
:J: 
I:J:0> 


0 
0 
-10 
-20 
-30 
-40 
-50 
-60 


IOH-High-Level 
Output 
Current-mA 


FIGURE 
9 


0.6 


>I 
0.5 
.• 
'"j! 
'0> 
0.4 
•.." 
So 
"0 
0.3 
a;...• 
...J 
~ 
0.2 
0 
...J 
I...J 
0 
0.1 
> 


VCC = 5 V 
/ 
TA = 25°C 
./ 
/ 
/' 


/' V 


/' 


,/" 


./ 
/ 


VCC = 5 V 
No load 
TA = 25°C 
> 
3 


I 
8- 
j! 
~ 
:; 
2 
So 
"9o> 


o 
0.9 
1.0 
1.1 
1.2 
1.3 
1.4 
1.5 
1.6 
1.7 


VI-Input 
Voltage-V 
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Three Bidirectional 
Transceivers 


Driver Meets EIA Standards 
RS-422A and 
RS-485 and CCITT Recommendations 
V.11 
and X.27 and ANSI Standard 
X3.131-1986 


High-Speed 
Advanced 
Low-Power 
Schottky 
Circuitry 


Designed 
for 25-MBaud 
Operation 
In Both 
Serial and Parallel Applications 


Low Skew ..• 
6 ns Max 


SN75ALS170 
TRIPLE DIFFERENTIAL BUS TRANSCEIVER 


J PACKAGE 


(TOP VIEW) 


10 
1 U 14 
18 
10IR 
2 
13 
1A 


GND 
3 
12 
Vcc 
2D 
4 
11 
28 
2DIR 
5 
10 
2A 
3D 
6 
9 
38 
3DIR 
7 
8 
3A 


Function 
Table 
(each driver) 


INPUT 
OUTPUTS 
DIR 
D 
A 
B 


H 
H 
H 
L 


L 
H 
L 
H 


X 
L 
Z 
Z 


Function 
Table 
(each receiver) 


DIFFERENTIAL INPUTS 
DIR 
OUTPUT 
A-B 
R 


VID ~ 0.3 V 
L 
H 


-0.3V 
<VID < 0.3 V 
L 
? 
VID s -0.3V 
L 
L 


X 
H 
Z 


description 


The SN75ALS170 triple differential bus transceiver is a monolithic integrated circuit designed for bidirectional 
data communication on multipoint bus transmission lines. It is designed for balanced transmission lines and the 
driver meets EIA Standards RS-422-A and RS-485 and CCITT recommendations 
V.11 and X.27 and ANSI 
Standard 
X3.131-1986. 


The SN75ALS170 
operates from a single 5-V power supply. The drivers and receivers have active-high and 
active-low enables, respectively, which are internally connected together to function as a direction control. The 
driver differential 
outputs 
and the receiver differential 
inputs are connected 
internally to form differential 
input/output (I/O) bus ports that are designed to offer minimum loading to the bus when the driver is disabled 
or Vcc = O.These ports feature wide positive and negative common-mode 
voltage ranges making the device 
suitable for party-line applications. 


The SN75ALS 170 is characterized for operation from O°C to 70°C. 


Designed 
for Multipoint 
Transmission 
on 
Long Bus Lines in Noisy Environments 


Low Supply 
Current 
Requirements 
90 mA Max 


Wide Positive 
and Negative 
Input/Output 
Bus Voltage 
Ranges 


Driver Output 
Capacity 
... 
± 60 mA 


Thermal 
Shutdown 
Protection 


Driver Positive 
and Negative 
Current 
Limiting 


Receiver 
Input Impedances 
.•. 
12 kQ Min 


Receiver 
Input Sensitivity 
.•. 
± 300 mV Max 


Receiver 
Input Hysteresis 
..• 
60 mV Typ 


Operates 
from a Single 5-V Supply 


Glitch-Free 
Power-Up 
and Power-Down 
Protection 


• 
Features 
Independent 
Direction 
Controls 
for Each Channel 


PRODUCTION 
DATA documents 
contain 
information 
current 
as of publication 
date. Products 
conform 
to 
specifications 
per the terms of Texas Instruments 
~:~~:~~i~ai~:1~1~ 
~~:~~~ti:f 
:llo::~:~:t:~s~s 
n~t 
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logic 
symbolt 
logic diagram (positive logic) 


2 


2 
13 
10lR 
13 
10lR 
1A 
1A 
1 
14 
18 
10 
14 
10 
18 


5 
~2A 
20lR 
5 
4 
11 
20lR 
10 
20 
28 
4 
2A 
20 
11 
28 


7 
8 
3A 
30lR 
6 
9 
38 
3D 
7 
30lR 
8 
6 
3A 
3D 
9 
38 


tThis 
symbol is in accordance 
with 
ANSI/IEEE Std 91-1984 
and 
IEC Publication 
617-12. 
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EQUIVALENT 
QF EACH 
INPUT 


VCC 
----- 


Req 


TYPICAL 
OF A AND 
8 110 PORTS 


VCC 


TYPICAL 
OF RECEIVER 
OUTPUT 


VCC 


180 
kll 


NOM 
I CONNECTED 
I ON A PORT 


I 
I 
I 


A OR 8 


18 kll 
NOM 


Driver 
Input: 
Req 
- 
12 
kll 
NOM 
Enable 
Inputs: 
Req 
- 
8 kll 
NOM 
180 
kll 


NOM 
1.1 
kll 


CONNECTED 
NOM 
ON 8 PORT 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, VCC (see Note 1) 
7 V 
Voltage at any bus terminal 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
-10 
V to 15 V 


Enable input voltage . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . .. 
5.5 V 
Continuous 
total power dissipation 
. . . . . . . . . . . . . . . . . . . . . . . . . . .. 
See Dissipation Rating Table 
Operating free-air temperature 
range 
O°Cto 70°C 
Storage temperature 
ranQe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
-65°C 
to 150°C 
Lead temperature 
1,6 mm (1/16 inch) from case for 60 seconds 
300°C 


NOTE 
1: All voltage 
values, 
except 
differential 
1/0 bus voltage, 
are with respect 
to network 
ground 
terminal. 


TA" 2S·C 


POWER 
RATING 


1025mW 


DERATING 
FACTOR 


ABOVE 
T A = 2S·C 


8.2mWrC 


TA = 70·C 


POWER 
RATING 


656mW 


MIN 
TYP 
MAX 
UNIT 


Supply 
voltage, 
VCC 
4.75 
5 
5.25 
V 


Voltage 
at any bus terminal 
(separately 
or common 
mode), 
VI or VIC 
12 


V 
-7 


High-level 
Input voltage, 
VIH 
D,DIR 
2 
V 


Low-level 
input 
voltage, 
VIL 
D,DIR 
0.8 
V 


Differential 
input 
voltage, 
VID (see Note 2) 
;;12 
V 


High-level 
output 
current, 
10H 
Driver 
-60 
mA 


Receiver 
-400 
",A 


Low-level 
output 
current, 
10L 
Driver 
60 


Receiver 


mA 
8 


Operating 
free-air temperature, 
TA 
0 
70 
·C 
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driver 
electrical 
charactElristlcs 
over recommended 
ranges 
of supply 
voltage 
and operating 
free- 
air temperature 
(unless 
otherwise 
noted) 


PARAMETEFl 
TEST 
CONDITIONSt 
MIN 
TYP* 
MAX 
UNIT 


VIK 
Input clamp voltage 
'1- 
-18mA 
-1.5 
V 


Vo 
Output voltage 
10 = 0 
0 
6 
V 


VCC - 4.75 V. 


IIOH = -55mA 
VOH 
High-level output voltagE 
VIH = 2V, 
2.7 
V 


VIL = 0.8 V 


VOL 
Low-level output voltage 
VCC - 4.75 V. 
VIH - 2V, 
1.7 
V 
VIL = 0.8 V, 
10L = 55 mA 


IVOD11 
Differential output voltagn 
10 = 0 
1.5 
6 
V 


RL = 100 n. 
See Figure 1 
1/2VOD1 


IVOD21 
Differential output voltag" 
2 
V 


RL - 54 n. 
See Figure 1 
1.5 
2.5 
5 
V 


VOD3 
Differential output voltage, 
Vtest - -7 V to 12 V. 
See Figure 2 
1.5 
5 
V 


1.\IVODI 
Change in magnitude of 
±0.2 
V 
differential output voltage§ 


Common-mode output voltage 
RL=54nor100n, 
See Figure 1 
+3 
VOC 
V 
-1 


1.\IVoel 
Change in magnitude of 
±0.2 
V 
common· 
mode 
output 
vo tage§ 


Output current 
Output disabled. 
IVO-12V 
1 
10 
mA 
See Note 3 
IVO=-7V 
-0.8 


IIH 
High-level input current 
V, - 2.4 V 
20 
IJ.A 


IlL 
Low~level input current 
VI - 0.4 V 
-400 
IJ.A 


VO=-7V 
-250 
. 


10S 
Short-circuit output current~ 
Vo = 0 
-150 
mA 
Vo - VCC 
250 
VO-12V 
250 


lee 
Supply current 
No load 
IOutputs enabled 
69 
90 
IOutputs disabled 
mA 
57 
78 


t The power-off measurement in EIA Standard RS-422-Aapplies to disabled outputs o~ly and is not applied to combined inputs and outputs. 
* All typical values are at VCC = 5 V and TA = 25°C. 
§ 1.\I VOD I and 1.\I VOC I are the changes in magnitude of VOD and VOC respectively. that occur when the input is changed from a high level 
to a low level. 


Duration 
of the short-circuit 
current 
should 
not exceed 
one second. 
NOTE 3: 
This applies for both pow3r on and off; refer to EIA Standard RS-485 for exact conditions. The RS-422-A limit does not apply for a 
combined driver and raCE iver terminal. 
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driver switching characteristics over recommended ranges of supply voltage and operating free- 
air temperature (unless otherwise noted) 


PARAMETER 
TEST CONDITIONS 
MIN 
TYpt 
MAX 
UNIT 


RL = 54 n, 
CL = 50 pF, 
3 
8 
13 


too 
Differential-output delay time 
See Figure 3 
ns 


RL1 - RL3 - 165 n, 
RLl - 75 n, 
3 
8 
13 
CL = 60 pF, 
See Figure 6 


RL - 54 n, 
CL - 50 pF, 
1 
6 


Skew (I tDDH-tDDL I) 


See Figure 3 
ns 
RL1·= RL3 = 165 n, 
RLl = 75 n, 
1 
6 
CL = 60 pF, 
See Figure 6 


RL = 54 n, 
CL - 50 pF, 
3 
8 
13 


tTO 
Differential-output transition time 
See Figure 3 
ns 


RL1 = RL3 = 165 n, 
RLl - 75 n, 
3 
8 
13 
CL = 60 pF, 
See Figure 6 


tPZH 
Output enable time to high level 
RL - 110 n. 
See Figure 4 
30 
50 
ns 


tPZL 
Output enable time to low level 
RL = 110 n, 
See Figure 5 
30 
50 
ns 


tpHZ 
Output disable time from high level 
RL - 110 n, 
See Figure 4 
3 
8 
13 
ns 


tpLZ 
Output disable time from low level 
RL - 
110 n, 
See Figure 5 
3 
8 
13 
ns 


tpDE 
Differential-output enable time 
RL1 = RL3 = 165 n, 
RLl = 75 n, 
8 
30 
45 
ns 


tpDZ 
Differential-output disable time 
CL = 60 pF, 
See Figure 7 
5 
10 
15 
ns 


DATA SHEET PARAMETER 
RS-422-A 
RS-485 


Vo 
Voa, Vob 
Voa, Vob 


IVODll 
Va 
Va 


IVOD21 
Vt (RL - 100 n) 
Vt (RL - 54 n) 


IVOD31 
Vt (Test Terminatian 
Measurement 2) 


Vtest 
Vtst 


c\IVODI 
II Vt I - 
I Vtli 
IIVtl-IVtll 
VOC 
I Vas I 
I Vas I 


c\IVocl 
I Vas - Vas I 
I Vas - Vas I 


10S 
Iisal, 
Ilsb I 


10 
Ilxa I, Ilxb I 
Ila, lib 
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RECEIVER SECTION 
receiver electrical characteristics over recommended ranges of common-mode input voltage, 
supply voltage, and operating free-air temperature (unless otherwise noted) 


PARAMETER 
TEST CONDITIONS 
MIN 
TYpt 
MAX 
UNIT 


VTH 
Differential-input 
high-threshoid 
voltage 
Vo = 2.7V, 
10 = -0.4 
mA 
0.3 
V 


VTL 
Differential-input 
10w-thresl1Old 
voltage 
Vo = 0.5V, 
10 = 8 mA 
-0.3* 
V 


Vhvs 
Hysteresls§ 
60 
mV 


VIK 
Enable-input 
clamp 
voltagtl 
11--18mA 
-1.5 
V 


VOH 
High-level 
output 
voltage 
VID =300 
mY, 
10H = -400 
IJA, 
2.7 
V 
See Figure 
8 


VOL 
Low-level 
output 
voltage 
VID = - 300 mY, 
10L = 8 mA, 
0.45 
V 
See Figure 
8 


High-impedance-state 
output 
current 
Vo = 2.4 V 
20 
J.1A 
10Z 
Vo = 0.4 V 
-400 


II 
Line input 
current 
Other 
input = 0 V, 
IV, = 12V 
1 


See Note 4 
Iv, = -7V 
mA 
-0.8 


IIH 
High-level 
enable-input 
current 
VIH = 2.7V 
20 
J.1A 


IlL 
Low-level 
enable-input 
cur 'ent 
VIL = 0.4 V 
-100 
J.1A 


r; 
Input 
resistance 
12 
kO 


10S 
Short-circuit 
output 
current 
VID = 300 mY, 
Vo = 0 
-15 
-85 
mA 


ICC 
Supply 
current 
No load 
I Outputs 
enabled 
69 
90 
mA 
IOutputs 
disabled 
57 
78 


* The algebraic 
convention, 
in which 
the less-positive 
(more-negative) 
limit is designated 
minimum, 
is used 
in this data sheet for common-mode 


input 
voltage 
and threshold 
voltage 
levels 
only. 


§ Hysteresis 
is the difference 
between 
the positive-going 
input 
threshold 
voltage, 
VT +, 'and the negative-going 
input 
threshold 
voltage, 
VT-. 


See Figure 
4. 
NOTE 
4: This applies 
for both 
power 
on and power 
off. Refer to EIA Standard 
RS-485 
for exact 
conditions. 


receiver switching characteristics over recommended ranges of supply voltage and operating 
free-air temperature 


PARAMETEFI 
TEST 
CONDITIONS 
MIN 
TYpt 
MAX 
UNIT 


tpLH 
Propagation 
delay 
time, 
low· to-high-Ievel 
output 
9 
14 
19 
ns 


tpHL 
Propagation 
delay 
time, 
high-to-Iow-Ievel 
output 
VID = -1.5 
V to 1.5 V, 
CL = 15 pF, 
9 
14 
19 
ns 


Skew 
( I tpLH 
- 
tpHL I) 
See Figure 
9 
2 
6 
ns 


tpZH 
Output 
enable 
time to high 
I.vel 
CL = 15 pF, 
See Figure 
10 
7 
14 
ns 


tPZL 
Output 
enable 
time to low level 
7 
14 
ns 


tpHZ 
Output 
disable 
time from 
hi£,h level 
CL = 15 pF, 
See Figure 
10 
20 
35 
ns 


tpLZ 
Output 
disable 
time from 
10Yl level 
8 
17 
ns 
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VtestJ- 


INPU~I.5V 
-~5~ 
3V 
, 
' 
I 
I 
ov 
I 
I 


tOOH~ 
~tOOL 
I 
1.._ 
~2.5V 
I 
90% 90% 
I 


OUTPUT 
I 
I 
50% 


10% 
I 
I 
10% 
I 
I 
<:::.-2.5 V 
lTO -+I 14- 
-.l It- t TO 


VOL TAGE WAVEFORMS 


GENERATOR 


(See Note Al 


NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR" 
1 MHz, 50% duty cycle, tr" 
6 ns, tf" 
6 ns, 
Zo = 50 Q. 


B. CL includes probe and jig capac~ance. 
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OVor3V 
--{ 


INPUT 
~----3V 


~ 
,~v 
'~Vi'- 
ov 


1_ 
./ 
I 
O.S V 
,...--- 
'PZH 
I 


~ 


__ 
LVOH 
I 
1-]0 
OUTPUT 
Z.3V 
I 
I 
T 


tPHZ~ 
Voff 
=OV 


3VorOV ---t 


RL=110n 


OUTPUT 


INPUTJ1.SV 
~~v----3V 


I 
I-----OV 


tPZL~ 
I 
I 
I 
I 
~'PLZ 


I 
g: 
SV 
\Z.3V 
£o.SV 


_.---- 
-,- 
VOL 


NOTES: 
A. 
The input 
pulse 
is supplied 
by a generator 
having 
the following 
characteristics: 
PRR" 
1 MHz, 50% duty cycle, 
tr" 
6 ns, tf" 
6 ns, 


Zo = 50 Q. 


B. 
CL includes 
probe 
and jig capacitance. 
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OVO 


RL1 - 
165 \l 
rl 
CL - 
60pF 
-=- 
{See Note BI 


3V 


RL3 -,165 
\l 


-=- 
5VO 
T CL - 
60 pF 


-=- 
(See Note BI 


~ 


--3V 


INPUT 
1,5 V 
1,5 V 


1 
1 
0 V 


tOOH -.I i4- 
-.I i4- 
tOOL 


~ 


::!---=2.9V 


OUTPUT 
0 V 
I 90% 90% I 
0 V 
10% 
I 
I 
10~_2.3 
V 
tTO --toI 
14- 
~ 
i+- tTO 


o V 
S2 


TEST CIRCUIT 


S1 to 5 V 
S2 to 0 V 


3 V 
S1 to 0 V 


INP~ 
S2t05V 
I 
I 
0 V 


tOOH -.I!4- 
-.I i4-tOOL 


~ 


90%90% 
::!----=2,3V 


OUTPUT 
0 V 
I 
I 
0 V 
10% 
-I 
1- 
10%" -2,9 
V 
tTO --toI 
I+- 
---.t i+-tTO 


FIGURE 
6. 
DRIVER 
DELAY 
AND 
TRANSITION 
TIMES 
WITH 
DOUBLE-DIFFERENTIAL-SCSI 
TERMINATION 
FOR THE 
LOAD 


NOTES: A 
The input pulse is suppiied by a generator having the following characteristics: PRR s 1 MHz, 50% duty cycle, tr s 6 ns, tf S 6 ns, 
Zo = 50 0, 
S. CL includes probe and jig capacitance. 
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OVo 


RL1 - 
165 II 
~ 
CL - 
60 pF 
(See Nole Bl 


RL3 - 
165 II 


50 II 
5 V 0 


~~V 
~~::~~ 
INPUT 
I 
I 
0 V 
S3 10 5 V 


tpOE -.I 
!4-- 
-.j 
!4-- IpOZ 


Ir---'\T ~ 
2.3 V 


OUTPUTJ 
0 V 
0 V~ 
~ 
-1 
V 


~ 


--3V 
1.5 V 
1.5 V 
INPUT 
I 
I 
0 V 


tpOE -.I l4- 
-.j 
•. IPOZ 


OUTPUT~~~ 
~2V3V 


S110 
0 V 


S2 10 5 V 
S3 10 0 V 


NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR" 
1 MHz, 50% duty cycle, Ir " 6 ns, tf " 6 ns, 


Zo = 50 Q. 


B. CL includes probe and jig capacitance. 
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INPUT 
~~.~V- 
3V 


~'~v 
~oV 


I'''"I \~' '0" 
I 
I 


OUTPUT 
1.3 V 
1.3 V 


VOL 


GENERATOR 


(See Note Al 


~ 


-----3V 


51 to 1.5V 
INPUT 
----1.5V520pen 
I 
53 closed 
I 
0 V 


tPZH --.l 14- 


I 


~ 


VOH 


OUTPUT 
1.5 V 


----oV 


Cl=15pF 
tee NoteBI 


J1C----3V 


INPUT 
----1.5V 


I 
Sl to -1.5 V 
I 
0 V S2 closed 
I 
53 open 


tPZL~ 
r---i ~_ 
~ 
~4.5 V 


OUTPUT--l 
L 


VOL 


INPUT~1.5V 
----3V 
~~:70:~~V 
INPUT~1.5V 
---3V 


S3 closed 


I 
0 V 
I 
0 V 


tPHZ~ 
I 
I 
tp lZ ---k---+i 


~ 


I 
VOH 
~I 
---~1.3V 
0.5 V 
OUTPUT 
l"- - 
OUTPUT 
0.5 V 


-- 
-- 
~1.3V 
VOL 


VOL TAGE WAVEFORMS 


Slto-1.5V 
S2 closed 
S3 closed 


NOTES: 
A. 
The input 
pulse 
is supplied 
by a generator 
having 
the following 
characteristics: 
PRR", 
1 MHz, 50% duty cycle, 
tr '" 6 ns, tf '" 6 ns, 
Ze = 50 Q. 


B. 
CL includes 
probe 
and jig capacitance. 
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vs 
DRIVER 
HIGH-LEVEL 
OUTPUT CURRENT 


5 
1 
_VCC = 5 V 
TA = 25°C 
--- 
............... 


.......... 


r----.. 


"\ 


> 
4.5 
I., 
Cl 
4 
f! 
"0 
3.5 
>:; 
3 
So 
::J0 
2.5 
a;> 
2 
., 
-'.c 


1.5 
Cli 
IJ:0 
0.5 
> 
o o 
-20 
-40 
-60 
-80 
-100 
-120 


10H-High-level 
Output Current-mA 


vs 


DRIVER 
LOW-LEVEL OUTPUT CURRENT 


5 


> 
4.5 


I., 
4 
Cl 
f! 
"0 
3.5 
>~ 
3 
::JC.:; 
2.5 
0 
a; 
2 
>., 
-'~ 
1.5 
0-'I-'0 
0.5 
> 


I 
_VCC=5oV 
TA = 25 C 


I 
I 
I 
I 


L--- ~ 
~ 
/ 


4 
>I 
3.5 
., 
'": 
"0 
3 
>~ 
::J 
2.5 
So 
::J0 
2 
•• 
.;:: 
I:~ 1.5 


==i5 
I 
00 
0.5 
> 


I 
I 


VCC = 5 V - 
..••.... 


•.......... 
TA = 25°C 


"- •.........•• 


............ 


...... 


'" 


\ 
\ 
o o 
10 
20 
30 
40 
50 
60 
70 
80 
90 100 


10 - Output Current-mA 
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VID = 0.3 V 
TA = 25°C 


RECEIVER 
HIGH-LEVEL 
OUTPUT 
VOLTAGE 
vs 


> 
I 
~4 
:! 
"0> 
:; 3 
e- 
::lo 
Qj 
~ 2 
-'i:. 
'":f 
~1o> 


VCC = 5 V 
VID = 300 mV 
IOH = 
-440 
p.A 


o 
-40 
-20 
0 
20 
40 
60 
80 
100 
120 
TA-Free-Air 
Temperature- °C 


RECEIVER 
LOW-LEVEL 
OUTPUT 
VOLTAGE 
vs 
FREE-AIR 
TEMPERATURE 


VCC = 5 V 
VID = 
-300 
mV 
IOL = 8 mA 


===- 


-10 
-20 
-30 
-40 
-50 


IOH-High·Level Output Current-mA 


vs 


RECEIVER LoW·LEVEL OUTPUT CURRENT 
0.6 


> 
~ 
0.5 
:! 
"0 
~ 
0.4 
S- 


::lo 
0.3 
Qj:-'~ 
0.2 


-'I5 
0.1 


> 


>I 0.5 
.. 
'":! 
:g 0.4 
:;c.:;00.3 
Qj 
>..-'~ 0.2 
o-'I 
50.1 
> 


o 
-40 
-20 
0 
20 
40 
60 
80 
100 
120 


TA-Free-Air 
Temperature- °C 


VCC = 5 V 
TA = 25°C 
VID = 
-300 
mV 
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TYPICAL CHARACTERISTICS 


RECEIVER 
OUTPUT 
VOLTAGE 


VID = 0.3 V 
load 
= 8 kG to ground 
TA = 25°C 
~VCC 
= 5.25 
V 


I 
I 
I 
I 
tt 


-VCC 
= 4.75 
V 
'-VCC 
= 5 V 


> 
I 
Ql 
'"~ 
3 
"0>:;c. 
~ 
2 


Io> 


VID - 
-0.3 V 
I 
I 
load 
- 
, kG to VCC 
VCC = 5.25 
V 


TA 
= 25°C 


I 


VCC = 4.75 
V 


VCC=15V/ 


> 


I 
~ 
4 
~ 
"0 
> 
:; 
3 
e- 
::lo 
I 
2 
o 
:> 
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(See 


Note Al 


UP TO 8 


TRANSCEIVERS 
••• 
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S", 
so, 


SOS 
so. 
S", 
S", 
S", 
SM 
S", 
II\IIT 


AC< 
TO SCSI BUS 
ATN 


MS' 
C'" 
"0 
•• 0 


BSYOUT 


I 
,,,,· 


SElOUT 


Sf UN 
"". 
AR', 


TO RESET lOGIC 
{ 
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• 
Driver Meets EIA Standards RS-422A and 
RS·485 and CCITT Recommendations 
V.11 
and X.27 and ANSI Standard X3.131-1986 


• 
High-Speed Advanced Low-Power Schottky 
Circuitry 


• 
Designed for 25-MBaud Operation in Both 
Serial and Parallel Applications 


• 
Low Skew ... 
6 ns Max 


• 
Designed for Multipoint Transmission 
on 
Long Bus Lines in Noisy Environments 


• 
Features Independent 
Driver Enables and 
Combined Receiver Enables 


• 
Wide Positive and Negative Input/Output 
Bus Voltages Ranges 


• 
Driver Output Capacity ... 
± 60mA 


• 
Thermal Shutdown Protection 


• 
Driver Positive and Negative Current 
Limiting 


• 
Receiver Input Impedances 
12 kQ Min 


• 
Receiver Input Sensitivity 
± 300 mV Max 


• 
Receiver Input Hysteresis 
60 mV Typ 


• 
Operates from a Single 5-V Supply 


• 
Glitch-Free Power-Up and Power-Down 
Protection 


• 
Low Supply Current Requirements 
90 mA Max 


SN75ALS171 
TRIPLE DIFFERENTIAL BUS TRANSCEIVER 


lR 


lDE 


lD 


GND 


GND 
2R 


2DE 


2D 


3R 


3DE 


J PACKAGE 


(TOP VIEW) 


1 U 20 
lB 


2 
19 
lA 
3 
18 
RE 


4 
17 
CDE 


5 
16 
Vcc 
6 
15 
2B 
7 
14 
2A 
8 
13 
3B 
9 
12 
3A 


10 
11 
3D 


INPUT 
ENABLE 
OUTPUTS 


D 
DE 
CDE 
A 
B 


H 
H 
H 
H 
l 
l 
H 
H 
l 
H 


X 
l 
X 
Z 
Z 
x 
X 
l 
Z 
Z 


DIFFERENTIAL 
INPUTS 
ENABLE 
OUTPUT 


A-B 
RE 
R 


VIO ~ 
0.3 V 
l 
H 


-0.3 
V < VID < 0.3 V 
l 
? 


VIO:5 
-0.3 
V 
L 
L 


X 
H 
Z 


description 


The SN75ALS171 triple differential bus transceiver is a monolithic integrated circuit designed for bidirectional 
data communication 
on multipoint bus transmission 
lines. It is designed for balanced transmission 
lines and 
the driver meets EtA Standards RS-422-A and RS-485 and CCITT recommendations 
V.l1 and X.27 and ANSI 
Standard X3.131-1986. 


The SN75ALS171 operates from a single 5-V power supply. The drivers and receivers have individual active- 
high and active-low 
enables, 
respectively, 
which can be externally connected 
together 
to function 
as a 
direction control. The driver differential output and the receiver differential input pairs are connected internally 
to form differential inpuVoutput 
(I/O) bus ports that are designed to offer minimum loading to the bus when the 
driver is disabled or VCC is at 0 V. These ports feature wide positive and negative common-mode 
voltage 
ranges making the device suitable for party-line applications. 


The SN75ALS171 is characterized 
for operation from O°Cto 70°C. 


PRODUCTION 
DATA documents 
contlin 
Information 
current 
IS of publicilion 
dl'e. 
Products 
conform to 
specifications 
per the terms of Texas Instruments 
~~~~~:~~i~·t::1~1~ 
~~::i~~ti:f 
:IIO::~:~:t:~s~S 
not 
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COE 17 


10E 2 


20E 
7 


30E 
10 


RE 
18 


G5 


5ENl 


5EN2 


5EN3 


191A 
2018 


142A 
15 28 


12 3A 


13 
38 


EQUIVALENT 
OF EACH INPUT 


VCC 
-----. 


Req 


logic diagram (positive logic) 


17 
COE 
2 
10E 
3 
10 


18 
RE 


lR 


7 
2DE 
8 
20 


6 
2R 


10 
3DE 
11 
3D 


9 
3R 


TYPICAL 
OF A AND 8 1/0 PORTS 


VCC 


TYPICAL 
OF RECEIVER 
OUTPUT 


VCC 


Driver 
Input: 
Req - 
12 kll NOM 
Enable Inputs: 
Req - 
8 kll NOM 


180 kll 
NOM 
I CONNECTED 
I ON A PORT 


I 
I 
I 


A OR 8 


18 kll 
NOM 


19 


20 1A} 8US 
1B 


14 
15 
2A} BUS 
2B 


12 


13 
3A} BUS 
3B 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, VCC (see Note 1) 
. . . . . . . . . . . . . . . . 
. . . . . . .. 
7 V 
Voltage at any bus terminal 
0 
0 
0 
•••••• 
0 
0 
0 
•••••• 
0 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
•• 
-10 
V to 15 V 
Enable input voltage . . . . 
. 
0 
• 
• 
• 
0 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
•• 
5.5 V 
Continuous total power dissipation 
0 
0 
•••••••• 
0 
•• 
See Dissipation 
Rating Table 
Operating free-air temperature 
range 
0 
•••••••• 
0 
• 
• 
• 
• 
• 
• 
• 
• 
O°C to 70°C 
Storage temperature 
range 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
-65°C 
to 150°C 


Lead temperature 
1,6 mm (1/16 inch) from case for 60 seconds 
.... 
0 
•••• 
0 
0 
• 
of. 
0 
0 
0 
•• 
00 
0 
0 
0 
0 
0 
0 
• 
000 
300°C 


NOTE 
1: All voltage 
values, 
except 
differential 
I/O bus voltage, 
are with 
respect 
to network 
ground 
terminal. 


TA,,2S·C 


POWER 
RATING 


1025mW 


DERATING 
FACTOR 


ABOVE 
T A = 2S·C 


8.2mWrC 


TA = 70·C 


POWER 
RATING 


656mW 


MIN 
TYP 
MAX 
UNIT 


Supply 
voitage, 
Vcc 
4.75 
5 
5.25 
V 


Voltage 
at any bus terminal 
(separately 
or common 
mode), 
VI or VIC 
-7 
12 
V 


High-level 
input voltage, 
VIH 
D, CDE, 
DE, and RE 
2 
V 


Low-level 
input voltage, 
VIL 
D, CDE, 
DE, and RE 
0.8 
V 


Differential 
input voltage, 
VID (see Note 2) 
",12 
V 


Driver 
-60 
mA 
High-level 
output 
current, 
10H 
Receiver 
-400 
f'A 


Driver 
60 
Low-level 
output 
current, 
10L 
Receiver 
8 
mA 


Operating 
free-air 
temperature, 
TA 
0 
70 
·C 
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driver electrical charactE!risticsover recommended ranges of supply voltage and operating free- 
air temperature (unless otherwise noted) 


PARAMETEfl 
TEST CONDITIONSt 
MIN 
TYp:i 
MAX 
UNIT 


VIK 
Input clamp voltage 
11- -18 mA 
1.5 
V 


Vo 
Output voltage 
10 - 0 
0 
6 
V 


VCC = 4.75 V, 


VOH 
High-level output voltalle 
VIt-j = 2V, 
10H ~ -55 mA 
2.7 
V 


V1L~ 0.8 V 


VOL 
Low-level output voltag 3 
VCC - 4.75 V, 
VIH - 2 V, 
1.7 
V 
VIL = 0.8 V, 
10L = 55 mA 


IVOD11 
Differential output voltal)e 
10 - 0 
1.5 
6 
V 


RL = 1000, 
See Figure 1 
1/2VOD1 


I VOD2 I 
Differential output voltalle 
2 
V 


RL~540, 
See Figure 1 
1.5 
2.5 
5 
V 


VOD3 
Differential output voltalle 
Vtest = -7 Vto 12 V, 
See Figure 2 
1.5 
5 
V 


dlVODI 
Change In magnitude of 
±0.2 
V 
differential output volta£e§ 


VOC 
Common-mode output voltage 
RL = 5400r1000, 
See Figure 1 
+3 
V 
-1 


dlVocl 
Change in magnitude 0' 
±0.2 
V 
common-mode output voltage§ 


Output current 
Output disabled, 
Vo - 12V 
1 
10 
mA 
See Note 3 
VO=-7V 
-0.8 


IIH 
High-level enable-Input Gurrent 
D and DE 


VIH = 2.7V 
20 


CDE 
60 


D and DE 
-100 
~ 


IlL 
Low-level enable-input current 
CDE 
VIL = 0.4 V 
-900 
Vo = -7V 
-250 


10S 
Short-circuit output cum,nt 
Vo - 0 
-150 
mA 


Vo - VCC 
250 


Vo = 12V 
250 


ICC 
Supply current 
No load 
IOutputs enabled 
69 
90 
mA 
IOutputs disabled 
57 
78 


t The power-off measurement in EIA Standard RS-422-Aapplies to disabled outputs only and is not applied to combined inputs and outputs. 
:i All typical values are at VCC = 5 V and TA = 25'C. 
§.'> 
VOD I and /!.I VOC I are the changes in magn~ude of VOD and VOC respectively, that occur when the input is changed from a high level 
to a low level. 


~ Duration of the short-circuit current should not exceed one second. 
NOTE 3: 
This applies for both power on and off; refer to EIA Standard RS-485 for exact conditions. The RS-422-A limit does not apply for a 
combined 
driver and receiver terminal. 
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driver switching characteristics over recommended ranges of supply voltage and operating free- 
air temperature (unless otherwise noted) 


PARAMETER 
TEST CONDITIONS 
MIN 
TYpt 
MAX 
UNIT 


RL = 54 fl. 
CL = 50 pF. 
3 
8 
13 
See Figure 3 


too 
Differential-output deiay time 
RL1 = RL3 = 165 fl. 
RL2 = 75 fl. 
ns 


CL = 60 pF. 
VTERM = 5 V. 
3 
8 
13 


See Figure 6 


RL - 54 fl. 
CL - 50 pF. 
1 
6 


Skew (I tDDH-tDDL I) 
See Figure 3 
ns 


RL1 = RL3 = 165 fl. 
RL2 = 75 fl. 
1 
6 
CL = 60 pF. 
See Figure 6 


RL = 54 fl. 
CL = 50 pF. 
3 
8 
13 
See Figure 3 


tTO 
Differential-output transition time 
RL1 - RL3 - 165 fl, 
RL2 - 75 fl. 
ns 


CL = 60 pF. 
VTERM = 5 V. 
3 
8 
13 
See Figure 6 


tpZH 
Output enable time to high level 
RL=110fl. 
See Figure 4 
30 
50 
ns 


tPZL 
Output enable time to low level 
RL=110n. 
See Figure 5 
30 
50 
ns 


tpHZ 
Output disable time from high level 
RL-110fl. 
See Figure 4 
3 
8 
13 
ns 


tpLZ 
Output disable time from low level 
RL - 110 n. 
See Figure 5 
3 
8 
13 
ns 


IpDE 
Differential-output 
enable 
time 
RL1 ~ RL3 ~ 165 fl. 
RL2 ~ 75 fl. 
8 
30 
45 
ns 


tpDZ 
Differential-output disable time 
CL ~ 60 pF, 
See Figure 7 
5 
10 
15 
ns 


DATA SHEET PARAMETER 
RS-422-A 
RS-485 


Vo 
Voa. Vob 
Voa. Vob 


IVOD11 
VA 
Vo 


I VOD2 1 
Vt (RL - 100 fl) 
Vt (RL - 54 fl) 


I VOD3 I 
Vt (Test Termination 
Measurement 2) 


Vtest 
Vtst 


Ll.IVODI 
II Vt I - IVtli 
II Vt I - I Vtli 


VOC 
I Vas I 
I Vas I 
Ll.IVocl 
I Vas - Vas I 
I Vas - Vas I 


10S 
Iisa 1.llsb I 


10 
Ilxa I. i'xb I 
lia. lib 
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INSTRUMENTS 


SN75ALS171 
TRIPLE DIFFERENTIAL BUS TRANSCEIVER 


RECEIVER 
SECTION 


receiver 
electrical 
charclcteristics 
over 
recommended 
ranges 
of common-mode 
input 
voltage, 


supply 
voltage, 
and operating 
free-air 
temperature 
(unless 
otherwise 
noted) 


PARAMETER 
TEST 
CONDITIONS 
MIN 
TYpt 
MAX 
UNIT 


VTH 
Differential-input high-thrashold voltage 
Vo = 2.7V, 
10 = -0.4 mA 
0.3 
V 


VTL 
Differential-input low-threshold voltage 
Vo = 0.5 V, 
10 = 8 mA 
-0.3* 
V 


Vhys 
Hysteresis§ 
60 
mV 


VIK 
Enable-input clamp voltage 
11= -18mA 
-1.5 
V 


VOH 
High-level output voltage 
VID =300 mV, 
10H = -400 
IJA, 
2.7 
V 
See Figure 8 


VOL 
Low-level output voltage 
VID = - 300 mV, 
10L = 8 mA, 
0.45 
V 
See Figure 8 


10Z 
High-impedance-state output current 
Vo - 0.4 V to 2.4 V 
;;:20 
IJA 


II 
Line input 
current 
Other input = 0 V, 
IVI = 12V 
1 
mA 
See Note 4 
IVI- 
-7V 
-0.8 


IIH 
High-level enable-input current 
VIH ~ 2.7V 
60 
f.IA 


IlL 
Low-level enable-input current 
VIL = 0.4 V 
-300 
IJA 


ri 
Input resistance 
12 
kO 


10S 
Short-circuit output current 
VID =300 mV, 
Vo = 0 
-15 
-85 
mA 


ICC 
Supply current 
No load 
I Outputs enabled 
69 
90 
mA 
I Outputs disabled 
57 
78 
t All typical values are at VCC = 5 V, TA ~ 25°C. 
* The algebraic convention, in which the less-positive (more-negative) limit is designated minimum, is used in this data sheet for common-mode 
input voltage and threshold voltage levels only. 
§ Hysteresis is the difference between the positive-going input threshold voltage, VT+, and the negative-going input threshold voltage, VT-- 
NOTE 4: This applies for both power on and power off. Refer to EIA Standard RS-485 for exact conditions. 


receiver 
switching 
chara(:teristics 
over 
recommended 
ranges 
of supply 
voltage 
and 
operating 
free-air 
temperature 


PARAMETER 
TEST 
CONDITIONS 
MIN 
TYpt 
MAX 
UNIT 


tpLH 
Propagation delay time, low-to-high-Ievel output 
9 
14 
19 
ns 


tpHL 
Propagation delay time, higHo-low-level 
output 
VID = -1.5 V to 1.5 V, 
CL= 
15pF, 
9 
14 
19 
ns 


Skew ( I tpLH - tpHL I) 
See Figure 9 
2 
6 
ns 


tPZH 
Output enable time to high level 
CL= 
15pF, 
See Figure 10 
7 
14 
ns 


tPZL 
Output enable time to low level 
7 
14 
ns 


tpHZ 
Output disable time from hig' level 
CL = 15pF, 
See Figure 10 
20 
35 
ns 


tPLZ 
Output disable time from low level 
8 
17 
ns 


TEXAS '1!1 
INSTRUMENTS 


SN75ALS171 
TRIPLE DIFFERENTIAL BUS TRANSCEIVER 


INPUT/15 V 
\~5-: 
3V 
, 
' 
I 
I 
OV 
I 
I 


IDDH~ 
~tDDL 
: 
+- ~25V 


I 
50% 


II 
~ -2.5 V 


-.l 
•. 
lTO 


I 
I 


lTO -+l 
:. 


GENERATOR 


ISee Note Al 


NOTES: 
A. 
The input 
pulse 
is supplied 
by a generator 
having 
the following 
characteristics: 
PRR 
~ 1 MHz. 50% duty cycle. 
tr ~ 6 ns, tf ~ 6 ns. 


Zo = 50 Q. 
B. 
CL includes 
probe 
and jig capac~ance. 


TEXAS 
• 
INSTRUMENlS 


OUTPUT 


'"·""~TIRL 
- 
I 


1100 
GENERATOR 
500 
(Se.Not. BI 
__ 
__ 


(See Note Al 


INPUT 
~----3V 
~ 
". 
o.ovi'--ov 


I--.l-- tpZH 
J 
0.5 V 
..~. 
V--t~.( 
-=:- VOH 


OUTP0 
2.3.~.._lJ~ 


tPHZ~ 
Voff"tlOV 


INPUTJ15V 
~~v----3V 


I 
I 
0 V 


tPZL~ 
I 
I 
I 


: 
~tPLZ 


_ 
~: 
5V 
OUTPUT 
\'2.3 V 
f" 0.5V 


_.---- 
-f- 
VOL 


NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR" 
1 MHz, 50% duty cycle. tr " 6 ns. tf" 
6 ns, 
Zo = 50 Q. 


B. CL includes probe and jig Gapacitance. 
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PARAMETER MEASUREMENT INFORMATION 


5 V 
51 


OVO 


RL1 - 
165 n 
rl 
CL - 
60pF 
-=- 
(5ee Note B) 


3V 


RL3 - 
165 n 
-=- 
5VO 


o V 
52 


TE5T CIRCUIT 


INPU~3V 
~~::~~ 
I 
I 
0 V 


tOOH -.f 
I+- 
-.f 
14--tOOL 


~ 


;:I---=2.9V 
OUTPUT 
0 V 
I 90% 90% I 
0 V 
10% 
I 
I 
10~ 
-2.3 
V 


tTO -.l 
14- 
-.. 
I.-tTO 


INPUT 115V 
\1~ 
-; 
3 V 
~~ :: 
~ ~ 
I 
I 
0 V 


tOOH -.f 
14-- 
-.f 
14--tOOL 


~ 


::I---=2.3V 
o V 
I 90% 90% 
I 
0 V 
OUTPUT 
10 
10% 
I 
I 
= -2.9 V 
tTO-.l 
14- 
-.. 
I.-tTO 


FIGURE 
6. 
DRIVER 
DELAY 
AND 
TRANSITION 
TIMES 
WITH 
DOUBLE-DIFFERENTIAL-SCSI 
TERMINATION 
FOR THE 
LOAD 


52 


ovo 


RL1 - 
165 n 


RL3 - 
165 n 


50 n 
5 V 0 


~ 


--3V 


1.5 V 
1.5 V 
INPUT 
I 
I 
0 V 


tpOE -.f 14- 
-.f 
I+- tpoz 


I~T=2.3V 


OUTPUT.J 
0 V 
0 v'Ii... = 
_ 1 V 


51 to 3 V 
52 to 0 V 
53 to 5 V 
~ 


--3V 


1.5 V 
1.5 V 
INPUT 
I 
I 
0 V 


tpOE-.f 
i4-- 
-.f 
l4- tpoz 


OUTPUT -{ 
0 V 
0 V J=- = 
1 V 


~·_=-2.3V 


51 to 0 V 
52 to 5 V 
53 to 0 V 


NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR s 1 MHz, 50% duty cycle, tr s 6 ns, If S 6 ns, 


Zo = 50 Q. 


B. CL includes probe and jig capac~ance. 
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~ 


-- 
3V 


INPUT 
1.5 V 
I 
1.5 V 


I 
I 
0 V 
I'''"I ~~~ 
VO" 


I 
. 
I 


OUTPUT 
1.3 V 
1.3 V 


VOL 


VOLTAGE WAVEFORMS 


GENERATOR 


(See Note A) 


NOTES: 
A. 
The input 
pulse 
is supplied 
by a generator 
having 
the following 
characteristics: 
PRR" 
1 MHz, 50% duty cycle, 
tr" 
6 ns, tf" 
6 ns, 


Zo = 50 Q. 


B. 
CL includes 
probe 
and jig capac~ance. 
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GENERATOR 


($ee Note Al 
fL-----3v 
51101.5 
V 
INPUT 
1.5V520pen 


I 
53 closed 


I 
OV 


tPZH~ 
14- 
I 


~ 


VOH 


OUTPUT 
1.5V 


----OV 


~ 


----3V 


INPUT 
----1.5 
V 


I 
Slto-1.5V 


I 
0 V S2 closed 


I 
53 open 
IPZL-*-1 


~~_~~4.5V 


OUTPUT--I 
L 


VOL 


INPUT£'(1.5V 
-.---3V 
~~:~o~~V 
INPUT~1'5V 
---3V 


S3 closed 


I 
OV 
I 
0 V 


tPHZ~ 
I 
I 
tPLZ-*-+! 


~ 


I 
VOH 
~I 
---~1.3V 
0.5 V 
OUTPUT 
1" - - 
OUTPUT 
0.5V 


---- 
~1.3V 
VOL 


VOLTAGEWAVEFORMS 


Sllo -1.5 V 
S2 closed 
53 closed 


NOTES: 
A. 
The input 
pulse 
is supplied 
by a generator 
having 
the following 
characteristics: 
PRR", 
1 MHz, 
50% duty cycle, 
tr '" 6 ns, tf '" 6 ns, 
Zo = 50 0. 


B. 
CL includes 
probe 
and jig capacitance. 
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vs 


DRIVER 
HIGH·LEVEL 
OUTPUT CURRENT 


5 
I 


. VCC = 5 V 
TA=25°C 
r--- r-.. 


............•.• 


.•......... 


.....•••. 


'\ 


> 
4.5 
I 


'"'" 
4 
~ 
(; 
3.5 
>~ 
" 
3 
Co:;0 
2.5 


Qi> 
2 


'"..J 
J:. 


1.5 
'":r 
I 
:I:0 
0.5 
> 
o o 
-20 
-40 
-60 
-80 
-100 
-120 


'OH-High-Level 
Output Current-mA 


vs 


DRIVER 
LoW·LEVEL 
OUTPUT CURRENT 
5 


> 
4.5 
I 
'" 
4 
'"~ 
(; 
3.5 
>:; 
3 
Co:; 
2.5 
0 


Qi 
2 
> 


'"..J 
~ 
1.5 
0 
..J 
I..J 
0 
0.5 
> 


I 
VCC = 5 V 
I-- TA = 25°C 


I 
T 
7 
IT 
~-- 
--- 


.•..• 


4 
>I 
3.5 
•. 
'".• 
-5 
3 
>~" 
2.5 
So 
"0 
2 
•• 
.;:I:~ 1.5 
~0 
I 
00 0.5 
> 


I 
I 


VCC = 5 V - 
•....... 


•........ 
TA = 25°C 


•....... '-.., 


'-.., 


"- '" 


\ 
\ 
\ 
o 
o 
10 
20 
30 
40 
50 
60 
70 
80 
90 100 


10 - Output Current-mA 
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TRIPLE DIFFERENTIAL BUS TRANSCEIVER 


TYPICAL 
CHARACTERISTICS 


RECEIVER HIGH-LEVEL 
OUTPUT 
VOLTAGE 


5 


>I•.." 
4 
~ 
"0>; 
3 
S- 
"0 
Q; 
> 
2 
•.-' 
.s;;; 
.~ 
J: 
I 
J:0 
> 


I 
I 
I 


VID - 
0.3 V 
TA - 
25DC 


.....•.•. 
..:::: ~ 
~ ~ 
r'\:~ 


,/VCC= 
5.25 V 


I 
I 
I 


~ 
~ 
.....VCC=5V- 
- 


VCC = 4.75 V 
~ ~ 


I 
~ ~ 
~ ~ 
o 
o 
-10 
-20 
-30 
-40 
-50 


IOH-High-Level 
Output Current-mA 


vs 


RECEIVER LOW-LEVEL OUTPUT CURRENT 
0.6 


> 
~ 
0_5 
~ 
"0 
> 
0.4 
; 
S- 
"o 
0.3 
Q;:-'~ 
0.2 
o-'I5 
0.1 
> 


Vcc 
- 
5 V 
TA 
- 
25DC 
VIO=-300mV 


I 
VCC - 
5 V 
VID - 
300 mV 
IOH - 
-440 
p.A 


I-- 


o 
-40 
-20 
0 
20 
40 
60 
80 
100 
120 
TA -Free-Air 
Temperature- 
DC 


RECEIVER LOW-LEVEL 
OUTPUT 
VOLTAGE 
vs 


FREE-AIR TEMPERATURE 


; 
S- 
"00.3 
Qj 
>•. 
~ 0.2 
o...l 
I 
<50.1 
> 


Vcc 
- 
5 V 


VID - 
-300 
mV 


IOL - 
8 mA 


I-- - 


TEXAS 
~ 
INSTRUMENlS 


SN75ALS171 
TRIPLE DIFFERENTIAL BUS TRANSCEIVER 


5 


4 
> 
I., 
'"~ 
3 
'0> 
:;c.:; 
2 
0 
I0> 


VIO - 
0.3 V 
Load - 
8 kO to ground 


TA - 
25°C 


~VCC 
- 
5.25 V 
I 
I 
tt 


-VCC 
= 4.75 V 
"-VCC 
= 5 V 


6 


5 


> 
I 
" 
4 
'"~ 
'0> 
:; 
3 
c.:;0 
I 
2 
0> 


VID - 
-0.3 V 
T 
T 


Load - 
1 kO to VCC 
VCC = 5.25 V 


TA - 
25°C I 
1r 


VCC = 4.75 V 


VCC =' 5 vi 


UP TO 32 


TRANSCEIVERS. 


• • • 
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UP TO 8 


TRANSCEIVERS 
••• 
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sO>... 


50S 
so< 
so> 
so> 
s"' 
s•• 


SOP 


ON" 
'« 
TO SCSI BUS 
"TN 


MS. 


C'O 
'0"0 
I:~:~UT 


I 


SEI.OUT 


SELIN 
S,,",.. 


TO flESET 
lOGIC 
{ 
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SN75ALS191 
DUAL DIFFERENTIAL LINE DRIVER 


• 
Meets EIA Standard RS-422-A 


• 
High Speed, Low-Power ALS Design 


• 
TTL-and CMOS-Input Compatibility 


• 
Single 5-V Supply Operation 


• 
Output Short-Circuit Protection 


• 
Improved Replacement for the UA9638 


o OR P PACKAGE 


(TOP VIEW) 
VCC[]S 
1Y 
1A 
2 
7 
1Z 


2A 
3 
6 
2Y 
GND 
4 
5 
2Z 


description 


The 
SN75ALS191 
is 
a 
dual 
high-speed 
differential 
line driver designed to meet EIA 
Standard RS-422-A. The inputs are TTL- and 
CMOS-compatible and have input clamp diodes. 
Schottky-diode-c1amped transistors are used to 
minimize propagation delay time. This device 
operates from a single 5-volt power supply and 
is supplied in a-pin packages. 


The SN75ALS191 is characterized for operation 
from O°C to 70°C. 


INPUT 
OUTPUTS 


A 
Y 
Z 


H 
H 
L 


L 
L 
H 


logic diagram 
(positive 
logic) 


~ 


(8In 
1A 
(21 
171 
1Z 


161 
~~2Y 
2A~2Z 


IS) lY 


(71 lZ 


(61 2Y 


(5) 2Z 


PRODUCTIONDATA documents contain information 
current IS of publication dltl. Products conform to 
specifications per the terms of TIXIS Instruments 
:=:~~i~·i~:1~1i 
~::i:~ti:f:'lo~:~:~:t:~~S 
not 
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absolute 
maximum 
ratings 
over operating 
free-air 
temperature 
range (unless otherwise 
noted) 


Supply 
voltage, 
vcc 
(see Note 
1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
7 V 
Input 
voltage, 
VI 
~ . . . . • • . . . . . . . . . . . . . . . . . . . . . . . .. 
7 V 
Continuous 
total 
dissipation. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
See Dissipation 
Rating 
Table 
Operating 
free-air 
temperature 
range. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
ooC to 70°C 
Storage 
temperature 
range 
........................................• 
- 65°C 
to 
150°C 


Lead temperature 
1,6 mm (1/16 
inch) from 
case for 
10 seconds 
260°C 


PACKAGE 
TA 
" 
25°C 
DERATING 
FACTOR 
TA 
- 
70°C 


POWER RATING 
ABOVE 
TA 
- 
25°C 
POWER RATING 


D 
725 
mW 
5.8 
mW/oC 
464 
mW 


P 
1000 
mW 
8.0 
mW/oC 
640 
mW 
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SN75AlS191 


DUAL 
DIFFERENTIAL 
LINE 
DRIVER 


MIN 
NOM 
MAX 
UNIT 


Supply 
voltage, 
VCC 
4.75 
5 
5.25 
V 


High-level 
input 
voltage, 
VIH 
2 
V 


Low-level 
input 
voltage, 
VIL 
0,8 
V 


High-level 
output 
current, 
IOH 
-50 
mA 


Low-level 
output 
c;urrent. 
IOL 
50 
mA 


Operating 
free-air 
temperature, 
TA 
0 
70 
°C 


PARAMETER 
TEST CONDITIONS 
MIN 
Typt 
MAX 
UNIT 


VIK 
Input 
clamp 
voltage 
VCC 
~ 4.75 
V, 
II = 
-18 
mA 
-1 
-1.2 
V 


VCC = 4.75 
V, 
VIH = 2 V, I 10H ~ 
-10 
mA 
2.5 
3.3 
VOH 
High-level 
output 
voltage 


!IOH 
= 
V 
VIL = 0.8 
V 
-40 
mA 
2 


VOL 
Low-level 
output 
vOltage 
VCC = 4.75 
V, 
VIH = 2 V, 
VIL = 0.8 
V, 
0.5 
V 


10L = 40 mA 


1 VOD1 
I 
Differential 
output 
voltage 
VCC = 5.25 
V, 
10 ~ 0 
2VOD2 
V 


1 VOD2 
I 
Differential 
output 
voltage 
2 
V 


Change 
in magnitude 
of:t 
±0.4 
V 
al 
VOD 
1 
differential 
output 
voltage 


Common-mode 
output 
voltage 
§ 
VCC = 4.75 
V to 5.25 
V, RL ~ 100 0, See Figure 
1 


V 
VOC 
3 


al 
VOC 
1 


Change 
in magnitude 
oft 
±0.4 
V 
common-mode 
output 
voltage 


I Va 
=6V 
0.1 
100 


10 
Output current with power off 
Vcc 
= 0 
I Va ~ -0.25 
V 
-0.1 
-100 
~A 
I Va 
= 
-0.25 
V to 6 V 
±100 


II 
Input 
current 
VCC ~ 5.25 
V, 
VI = 5.5 V 
50 
~A 


IIH 
High-level 
input 
current 
VCC = 5.25 
V, 
VI = 2.7 V 
25 
~A 


IlL 
Low-level 
input 
current 
VCC 
- 
5.25 
V, 
VI 
- 
0.5 
V 
-200 
~A 


10S 
Short-circuit 
output 
current 1 
Vcc 
= 5.25 
V, 
Va 
~ 0 
-50 
-150 
mA 


ICC 
Supply 
current 
(all drivers) 
VCC = 5.25 
V, 
No load, 
All inputs 
at 0 V 
32 
40 
mA 


tAli 
typical 
values 
are at VCC = 5 V and TA = 25°C. 
tal 
VOD 
I and al 
VOC 
1 are the changes 
in magnitude 
of VOD and VOC, 
respectively, 
that 
occur 
when 
the input 
is changed 
from 
a 
high level to a low 
level. 
§In EIA Standard RS-422-A, 
VOC. which is the average of the two output voltages with respect to ground, is called output 
offset voltage. Vas. 
,anly 
one output 
at a time 
should 
be shorted 
and duration 
of the short-circuit 
should 
not exceed 
one second. 


switching 
characteristics 
over recommended 
range of operating 
free-air temperature 
(unless otherwise 
noted). 
VCC 
•• 5 V 


PARAMETER 
TEST CONDITION 
MIN 
TYp# 
MAX 
UNIT 


tDD 
Differential-output 
delay time 
3.5 
7 
ns 


Differential-output 
transition 
time 
CL = 15 pF, 
RL ~ 
1000 
tTD 
3.5 
7 
ns 


Skew 


See Figure 2 
1.5 
4 
ns 
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i 


VOD2 
I 


I 
tDD--4--.l 


I 
DIFFERENTIAL 
I 


OUTPUT 
I 


10% 


--+I 
Z OUTPUT 


Cl = 15 pF 
(See Note Bl 
,.------- 
- 
- 
- 
-VOH 


/50% 
50%\L 
------. 
,----VOl 
~ 
It-Skew 
Skew-.!'" 


------ 
.••\L50% 
50% .,-1:" 
VOH 


·Z OUTPUT, 
'T 
- 
-VOL 
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• 
Meets EIA Standards RS-422-A and 
RS-423-A 


• 
Meets CCITT Recommendations V.10, 
V.11, X.26, and X.27 


• 
Designed for Multipoint Bus Transmission on 
Long Bus Lines in Noisy Environments 


• 
3-State Outputs 


• 
Common-Mode Input Voltage 
Range . . . - 7 V to 7 V 


• 
Input Sensitivity 
± 200 mV 


• 
Input Hysteresis 
120 mV Typ 


• 
High Input Impedance ... 
12 kl1 Min 


• 
Operates from Single 5-V Supply 


• 
Low ICC Requirements: 
ICC ... 
35 mA Max 


• 
Improved Speed and Power Consumption 
Compared to AM26LS32A 


description 


The SN75ALS 193 is a monolithic quadruple line 
receiver with 
3-state outputs designed using 
Advanced 
Low-Power 
Schottky 
technology. 


This 
technology 
provides 
combined 
improvements in bar design, tooling production, 
and wafer fabrication. 
This, in turn, provides 
significantly 
less 
power 
requirements 
and 
permits much higher data throughput than other 
designs. The device meets the specifications of 
EIA Standards 
RS-422-A 
and RS-423-A. 
It 
features 
3-state 
outputs 
that 
permit 
direct 
connection to a bus-organized system with a 
Fail-Safe design that ensures the outputs will 
always be high if the inputs are open. 


The device is optimized for balanced multipoint 
bus transmission at rates up to 20 megabits per 
second. 
The 
input 
features 
high 
input 


impedance, input hysteresis for increased noise 
immunity, and an input sensitivity of ± 200 mV 
over a common-mode input voltage range of - 7 
to 7 V. It also features active-high and active- 
low enable functions that are common to the 
four channels. The SN75ALS 193 is designed for 
optimum 
performance 
when 
used with 
the 
SN75ALS 192 quadruple differential line driver. 


The SN75ALS193 is characterized for operation 
from ooe to 70oe. 
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DIFFERENTIAL 
ENABLES 
OUTPUT 


A-B 
G 
G 
y 


H 
X 
H 


VID 
'" 0.2 V 
X 
L 
H 


H 
X 
? 
-0.2 
V < VIO < 0.2 V 
X 
L 
? 


H 
X 
L 


VID s -0.2 
V 


X 
l 
L 


X 
L 
H 
Z 


H = 
high level 


L = low level 
X = 
irrelevant 
? 
indeterminate 


Z = 
high impedance 
(off) 


schematics 
of inputs 
and 'I>utputs 


EQUIVALENT 
OF EACH 
A OR II INPUT 
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OUTPUT 
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QUADRUPLE DIFFERENTIAL LINE RECEIVER 


WITH 3·STATE OUTPUTS 


absolute 
maximum 
ratings 
over operating 
free-air 
temperature 
range (unless otherwise 
noted) 


Supply voltage, Vcc 
(see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
7 V 
Input voltage, A or B inputs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
± 15 V 
Differential input voltage (see Note 2) 
± 15 V 
Enable input voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
7 V 
Low-level output current 
50 mA 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 3) . . . . . .. 
1025 mW 
Operating free-air temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
ooC to 70°C 
Storage temperature range 
- 65°C to 150°C 
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds 
300°C 


NOTES: 
1. 
All voltage 
values, 
except 
differential 
input voltage. 
are with 
respect 
to network 
ground 
terminal. 


2. 
Differential-input 
voltage 
is measured 
at the 
noninverting 
input 
with 
respect 
to the corresponding 
inverting 
input. 


3. 
For operation 
above 
25°C 
free-air 
temperature, 
derate 
the J package 
to 656 
mW at 70°C 
at the rate of 8.2 
mW/oC. 


MIN 
NOM 
MAX 
UNIT 


Supply 
voltage, 
VCC 
4.75 
5 
5.25 
V 


Common-mode 
input 
voltage. 
VIC 
±7 
V 


Differential 
input voltage. 
VlD 
±12 
V 


High-level 
input 
voltage, 
VIH 
2 
V 


Low-level 
input 
voltage, 
VIL 
0.8 
V 


High-level 
output 
current. 
IOH 
-400 
~A 


Low-level 
output 
current, 
IOL 
16 
mA 


Operating 
free-air 
temperature, 
T A 
0 
70 
°C 
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electrical 
characteristics 
over recommended 
range of common-mode 
input voltage, 
supply voltage, 


and operating 
free-air temperature 
(unless otherwise 
noted) 


PARAMETER 
TEST CONOITIONS 
MIN 
Typt 
MAX 
UNIT 


VT+ 
Positive-going 
threshold 
voltage 
200 
mV 


VT- 
Negative-going 
threshold 
oIoltage 
- 200* 
mV 


Vhvs 
Hysteresis 
§ 
120 
mV 


VIK 
Enable-input 
clamp 
voltag ~ 
II = 
-18mA 
-1.5 
V 


VOH 
High·level 
output 
voltage 
Via 
~ 200 
mY, 
10H = 
-400 
~A, 
2.7 
3.6 
V 
See Figure 
1 


VID 
~ 
-200 
mY, 
10L ~ 8 mA 
0.45 


VOL 
Low·level 
output 
voltage 
V 


See Figure 
1 
IOL = 
16 mA 
0.5 


Va 
= 2.4 
V 
20 
10Z 
High-impedance-state 
output 
current 
VCC 
~ 
5.25 
V 


Va 
~ 0.4 
V 
-20 
~A 


Other input at 0 V. 
VI = 
15 V 
0.7 
1.2 


II 
Line input 
current 
mA 
See Note 
4 
VI 
~ 
-15 
V 
-1.0 
-1.7 


VIH = 2.7 
V 
20 
IIH 
High-level 
enable-input 
CUI rent 
VIH 
~ 
5.25 
V 
100 
~A 


IlL 
Low-level 
enable-input 
current 
VIL = 0.4 
V 
-100 
~A 


Input 
resistance 
12 
18 
kG 


10S 
Short-circuit 
output 
current 
Via 
- 
3 V, 
Va 
- 
0, 
-15 
-78 
-130 
mA 
See Note 
5 


ICC 
Supply 
current 
Outputs 
disabled 
22 
35 
mA 


t All typical 
values 
are at VCC 
= 5 V, TA 
= 25°C. 


t The algebraic 
convention, 
in which 
the less positive 
limit is designated 
minimum, 
is used in this data sheet for threshold 
voltage 
levels only. 


§ Hysteresis 
is the difference 
between 
the positive-going 
input threshold 
voltage, 
VT +, and the negative-going 
input threshold 
voltage, 


VT _. 
See Figure 4. 


NOTES: 
4. 
Refer to EIA Standard 
fIS·422·A 
and RS·423·A 
for exact 
conditions. 


5. 
Not more than one outJ=ut should 
be shorted 
at a time and the duration 
of the short 
circuit 
should 
not exceed 
one second. 


PARAMETEFI 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


tPLH 
Propagation 
delay time, 
low-to·high·level 
output 
VIO 
- 
-2.5 
V to 2.5 
V, 
CL - 
15 pF, 
15 
22 
ns 


tpHL 
Propagation 
delay time, 
hi~lh·to·low·level 
output 
See Figure 2 
15 
22 
ns 


tpZH 
Output 
enable time to high level 
CL ~ 15 pF, 
See Figure 3 
13 
25 
ns 


tpZL 
Output 
enable time to low 
level 
CL ~ 
15 pF, 
See Figure 3 
11 
25 
ns 


tPHZ 
Output 
disable time 
from 
high level 
CL = 5 pF, 
See Figure 
3 
13 
25 
ns 


tpLZ 
Output 
disable 
time from 
IClw level 
CL ~ 
5 pF, 
See Figure 3 
15 
22 
ns 
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I 
IOH 


•• (-I 


INPUT 
~~V---2.5V 
~;V 
~-2.5V 


tpLH -+l ~ 
-+l ~ tpHL 


~ 


I 
II----VOH 
I 
I 


OUTPUT 
1.3 V 
1.3 V 


VOL 


NOTES: 
A. The input pulse is supplied 
by a generator 
having the following 
characteristics: 
PAR :s; , MHz. duty cycle 
:s; 50%. 
Zout 
= 


50 n,t( .::;6 ns, tf 
.::; 6 ns. 
B. CL includes 
probe and jig capacitance. 
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-~ 
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15ee Note Cl 
I I 
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V 


52 closed 
tPtlZ-J+..--+t 
= 1.4 V 


51 closed 
52 closed 


-., 
14-" 5 ns 


I 
I 


I 
I 
10% 
I I 
I II 


ENABLE 
90% 
I 
G 
1.3 V 


-+l 
j4"-" 5 ns 
1-1----3V 
I 
I 


90% 


1.3 V i 
I I 
10% 


15ee Note C} I I 
: I 
90% 


I 
, 1.3 V 
:1_ ---OV 
I 
51 closed 


I 
52 open 


tplZ 
~14 
~ 
=1.4V 


1.3 V 
I 
- 
:I. VOL 
--£'0.5 
V 


Cl 
(See Note AlI 


NOTES: 
A. CL includes 
probe and jig capacitance. 
B. All diodes 
are 1N3064 
or equivalent. 
C. Enable G is tested with G high; G is tested with 
Glow. 
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OUTPUT VOLTAGE 
vs 
ENABLE VOLTAGE 


VID - 
200 mV 


VIC - 
0 
VCC - 
5.5 V 
RL - 
8 kG to GNO 
TA 
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FIGURE 4 
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vs 
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OUTPUT VOLTAGE 
vs 
DIFFERENTIAL INPUT VOLTAGE 
, 
, 
VCC - 
5 V 
VIC - 
- 7 V to 7 V 


10 - 
0 
TA - 
25°C 


VT- 
VT+ 


HIGH-LEVEL OUTPUT VOLTAGE 
vs 
FREE-AIR TEMPERATURE 


10H - 
0 
- 10H - 
-400 
p.A 


VCC - 
5 V 
VID - 
200 mV 


VIC - 
0 
I 
I 
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FIGURE 8 


HIGH-LEVEL OUTPUT VOLTAGE 
vs 
HIGH-LEVEL OUTPUT CURRENT 


VIO - 
200 mV 
VIC - 
0 
TA - 
25°C 


HIGH-LEVEL OUTPUT VOLTAGE 
vs 
HIGH-LEVEL OUTPUT CURRENT 
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• 
Meets CCITT Recommendations V. 10, 
V.11, X.26, and X.27 


• 
Designed for Multipoint Bus Transmission on 
Long Bus Lines in Noisy Environments 


• 
3-State Outputs 


• 
Common-Mode Input Voltage 
Range . . . - 7 V to 7 V 


• 
Input Sensitivity 
± 300 mV 


• 
Input Hysteresis 
120 mV Typ 


• 
High Input Impedance . . . 12 kO Min 


• 
Operates from Single 5-V Supply 


• 
Low ICC Requirements: 
ICC ... 
35 mA Max 


• 
Improved Speed and Power Consumption 
Compared to AM26LS32A 


description 


The SN75ALS197 is a monolithic quadruple line 
receiver with three-state outputs designedusing 
Advanced 
Low-Power 
Schottky 
technology. 
This 
technology 
provides 
combined 
improvements in bar design, tooling production, 
and wafer fabrication. This, in turn, provides 
significantly 
less 
power 
requirements 
and 
permits much higher data throughput than other 
designs. The device meets the specifications of 
CCITTRecommendationsV.10, V.11, X.26, and 
X.27. It features three-state outputs that permit 
direct connection to a bus-organized system 
with a Fail-Safedesign that ensuresthe outputs 
will always be high if the inputs are open. 


The device is optimized for balanced multipoint 
bus transmission at rates up to 10 megabits per 
second. 
The 
input 
features 
high 
input 
impedance, input hysteresis for increased noise 
immunity, and an input sensitivity of ± 300 mV 
over a common-mode input voltage range of 
- 7 V to 7 V. It also features active-high and 
active-low ehable functions that are common to 
the four channels.The SN75ALS197 is designed 
for optimum performance when used with the 
SN75ALS 192 quadruple differential line driver. 


The SN75ALS197 is characterized for operation 
from OOCto 70oC. 
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DIFFERENTIAL 
ENABLES 
OUTPUT 


A-B 
G 
~ 
y 


H 
X 
H 
VID 
2: 0.3 V 
X 
L 
H 


H 
X 
1 
-0.3 
V < VID < 0.3 
V 
X 
L 
1 


H 
X 
L 


VIO s -0.3 
V 
X 
L 
L 


X 
L 
H 
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H = 
high level 
L = 
low level 
X 
= 
irrelevant 


? 
indeterminate 
Z 
= 
high-impedance 
(off) 
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absolute 
maximum 
ratings 
over operating 
free-air 
temperature 
range (unless otherwise 
noted) 


Supply voltage, Vcc (see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
7 V 
Input voltage, A or B inputs. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
± 15 V 
Differential input voltage (see Note 2) 
± 15 V 
Enable input voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
7 V 
Low-level output current 
50 mA 
Continuous total dissipation. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
See Dissipation Rating Table 
Operating free-air temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
ooC to 70°C 
Storage temperature range 
- 65°C to 150°C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D or N package 
260°C 


PACKAGE 
TA 
" 
25·C 
DERATING 
TA 
- 
70·C 


POWER 
RATING 
FACTOR 
POWER 
RATING 
0 
950 
mW 
7.6 
mW/·C 
608 
mW 


N 
1150mW 
9.2 
mW/·C 
736 
mW 


MIN 
NOM 
MAX 
UNIT 


Supply 
voltage. 
VCC 
4.75 
5 
5.25 
V 


Common-mode 
input voltage, 
Vie 
±7 
V 


Differential 
input voltage, 
VID 
±12 
V 


High·level 
input 
voltage. 
VIH 
2 
V 


Low·level 
input 
voltage. 
VIL 
0.8 
V 


High·level 
output 
current. 
IOH 
-400 
~A 


Low-level 
output 
current. 
IOL 
16 
mA 


Operating 
free-air 
temperature, 
T A 
0 
70 
·C 


TEXAS 
~ 
INSTRUMENTS 


SN75AlS197 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 
WITH 3·STATE OUTPUTS 


electrical 
characteristics 
over recommended 
range of common-mode 
input voltage, 
supply voltage, 
and operating 
free-air temperature 
(unless otherwise 
noted) 


PARAMETER 
TEST CONDITIONS 
MIN 
Typt 
MAX 
UNIT 


VT+ 
Positive-going threshold voltage 
300 
mV 


VT- 
Negative-going 
threshold 
I/olt8ge 
- 300* 
mV 


Vhvs 
Hysteresis § 
120 
mV 


VIK 
Enable-input 
clamp 
voltage 
11= 
-18 
mA 
-1.5 
V 


VOH 
High-level 
output 
voltage 
VID 
= 300 
mY, 
10H ~ 
-400 
~A 
2.7 
3.6 
V 


VOL 
Low-level output 
voltage 
VID 
= 
-300 
mV 
10L = 8 mA 
0.45 
V 


10L = 
16 mA 
0.5 


Vo 
= 2.4 
V 
20 
10Z 
High-impedance-state 
output 
current 
VCC 
= 
5.25 
V 


Vo 
= 0.4 
V 
-20 
~ 


Other 
input 
at 0 V, 
VI 
= 
15 V 
0.7 
1.2 
II 
Line input 
current 


See Note 
3 
VI = 
mA 


-15 
V 
-1.0 
-1.7 


IIH 
High-level 
enable-input 
cu "rent 
VIH 
= 2.7 V 
20 


VIH 
= 
5.25 
V 
100 
~ 


IlL 
Low-level 
enable-input 
current 
VIL 
~ 0.4 
V 
-100 
~A 


Input 
resistance 
12 
18 
kO 


10S 
Short-circuit 
output 
currer t 
VID 
~ 3 V, 
Vo 
= 0, 
-15 
-78 
-130 
mA 


See Note 4 


ICC 
Supply 
current 
Outputs 
disabled 
22 
35 
mA 


t All typical 
values 
are at VCC = 5 V, TA = 25°C. 


t: The algebraic 
convention, 
in which 
·the less positive 
limit 
is designated 
minimum. 
is used in this data sheet 
for threshold 
voltage 
levels 
only. 


§ Hysteresis 
is the difference 
betweerl the positive-going 
input threshold 
voltage. 
VT +, and the negative·going 
input threshold 
voltage, 
VT _. 


NOTES: 
3. 
Refer to CCITT Recommendation 
V.10 
and V.11 
for exact 
conditions. 


4. 
Not more than one output 
should 
be shorted 
at a time and the duration 
of the short-circuit 
should 
not exceed 
one second. 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


tpLH 
Propagation 
delay time, 
10'N-to-high·level 
output 
VID 
= 
-2.5 
V to 2.5 V, 
CL = 
15 pF. 
15 
22 
ns 


tpHL 
Propagation 
delay time, 
hiqh-to-Iow-Ievel 
output 
See Figure 2 
15 
22 
ns 


tpZH 
Output 
enable time to higtl level 


CL 
13 
25 


Output 
enable time to low 
level 
= 
15 pF, 
See Figure 3 
ns 
tPZL 
11 
25 


tPHZ 
Output 
disable 
time 
from 
high level 


CL 
15 pF, 
13 
25 


Output 
disable time from 
low 
level 
= 
See Figure 3 
ns 
tpLZ 
15 
22 
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• 
INSTRUMENTS 


SN75AlS197 


QUADRUPLE DIFFERENTIAL LINE RECEIVER 


WITH 3·STATE OUTPUTS 


I 
IOH 
+H 


~ 


----2.5V 


INPUT 
0 V 
0 V 


I I 
I 
-2.5 
V 


IpLH -.lit- 
-.I ~ IpHL 


~ 


I 
II----VOH 
I 
I 


OUTPUT 
1.3 V 
1.3 V 


VOL 


NOTES: 
A. 
The input 
pulse is supplied 
by a generator 
having 
the following 
characteristics: 
PRR s 1 MHz, duty 
cycle 
.:S 50%. 
Zout 
= 50 0, 


t, 
.:S 6 ns, tf 
.:S 6 ns. 
B. CL includes probe and jig capacitance. 


TEXAS 
• 
INSTRUMENTS 


SN75ALS197 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 
WITH 3·STATE OUTPUTS 


~ 
I+-s 
5 ns 
I 
I 
-1- ---3V 
90% 
I 
I 


1.3 VI 
I 
II 
10% 


See Note <: 
I I 


:: 
90% 


I 
1.3 V 


10% 
IT----OV 


- 
~I 
_.tVOH 


S10pen 
1.3 V 
: 
I -£0.5 
V 
S2 closed 
"PHZ~ 
~ 1.4 V 


S1 closed 
S2 closed 


CL 


See Note AI 


NOTES: 
A. 
Cl 
includes 
probe 
and jig capacitance. 


B. All diodes 
are 1N3064 
or equivalent. 


C. Enable G is tested 
with G high; G is tested 
with 
Glow. 


-., 
t+-s 
5 ns 
I 
I 


ENABLE 
I 
G 
I 


10% 
I I 
I I 
See Note C 
I 


ENABLE 
90% 
I 
G 
1.3 V I 


I 
14 


~ 
I4-s 5 ns 
'-I----3V 
I 
I 
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QUADRUPLE DIFFERENTIAL LINE RECEIVER 


WITH 3-STATE OUTPUTS 


OUTPUT 
VOLTAGE 
vs 
ENABLE 
VOLTAGE 


VIO - 
300 mV 
VIC ,- 0 
Vee 
- 
5,5 V 
RL - 
8 kO to GNO 
TA - 
25°e 
Vee 
- 
5 V 


Vee 
- 
4.5 V 


OUTPUT 
VOLTAGE 
vs 


ENABLE 
VOLTAGE 


TA - 
125°e 
TA - 
700e 


TA - 
,25°e- 
•• 
TA - 
-55°e 
TA - 
ooe 


Vee 
- 
5 V 
VIO - 
300 mV 


Vie 
- 
0 
RL - 
8 kO to GNO 
I 
I 


> 
I 
& 
~ 
3 
~~ 
::l 
Q. 
:;2 
o 
Io 
> 


1 
1.5 
2 
2.5 


Enabla Voltage-V 


FIGURE 4 


> 3 
I 
•• 
'" 
IV 
1i>~ 2 
::l 
Q.:;o 
Io> 1 


0.5 
1 
1.5 
2 
2.5 
3 


Enable Voltage-V 


FIGURE 5 


OUTPUT 
VOLTAGE 


vs 


ENABLE 
VOLTAGE 


Vee 
- 
5.5 V 
VID I. 
-300 
mV 


Vec 
- 
5 V 
Vie 
- 
0 


Vee 
- 
4.5 V 
RL - 
1 kO to VCC 
TA - 
25°e 
> 
I 
~4 
1i 
~ 
3 
::l 
Q.:;o 
I 2 
o 
> 


0.5 
1 
1.5 
2 
Enable Voltage-V 


Vee 
- 
5 V 
VIO - 
-300 
mV 


Vie 
- 
0 
RL - 
1 kO to Vec 


1 
1.5 
2 
2.5 


Enable Voltage- 
V 


FIGURE 7 
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VCC - 
5 V 
, 


VIC- 
-12Vto12V 


10 - 
0 
TA - 
25°C 


VT- 
VT+ 


IOH - 
0 
T-~ 
10H - 
-400 
p.A 


VCC - 
5 V 
VID - 
300 mV 
VIC - 
0 
I 
-I 
1 


10 
20 
30 
40 
50 
60 
70 
TA - Free-Air Temperature- °C 
Vlo-Oifferentiallnput 
Voltage-mV 


FIGURE 8 


HIGH-LEVEL OUTPUT VOLTAGE 
vs 
HIGH-LEVEL OUTPUT CURRENT 


VID - 
300 mV 


VIC - 
0 
TA - 
25°C 


HIGH-LEVEL OUTPUT VOLTAGE 
vs 
HIGH-LEVEL OUTPUT CURRENT 


VCC - 
5 V 
VIO - 
300 mV 


VIC - 
0 


oo 
-20 
-40 
-80 
-100 
10H-High-level 
Output Current-mA 
-20 
-40 
-E;O 
-80 
-100 
'OH-High-level 
Output Current-mA 
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VCC 
- 
5 V 
VID 
- 
-300 
mV 


VIC 
- 
0 


10 - 
8 mA 


I 
- 
10 - 
0 


>I 
'"~o.3 
o> 
5 
Co 
;g 0.2 
a; 
> 
'" 
..J 
~ 
o"I 0.1 
..Jo> 


oo 
10 
20 
30 
40 
50 
60 
70 
80 


TA - Free-Air 
Temperature 
- 
°C 


LOW-LEVEL 
OUTPUT 
VOLTAGE 
vs 
LOW-LEVEL 
OUTPUT 
CURRENT 


> 0.7 
I 
'"~0.6 
o 
:: 0.5 
" 
Co 
;g 0.4 
a; 
>j 
0.3 
~ 
o 
"10.2 
..Jo> 0.1 


> 0.7 
I 
'"Cl 
~ 0.6 
o> 
5 0.5 
Co 
500.4 
a;>j 
0.3 
~ 
o"I 0.2 
..Jo> 
0.1 
VCC 
- 
5 V 
VIO - 
-300 
mV 


VIC 
- 
0 


10 
20 
30 
40 
50 
60 
70 
80 


10l -low-level 
Output 
Current-mA 


VIO - 
-300 
mV 


VIC - 
0 
TA - 25°C 


10 
20 
30 
40 
50 
60 
70 
80 
10l -low-level 
Output 
Current-mA 
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VIO - 
-300 
mV 


VIC - 
0 


10 - 
0 
TA - 
25°C 
,// 


DlSABLEO.I 


f'ENABLEO 
/ 
-/: 


~ 
/ 


SUPPLY CURRENT 


vs 
FREE-AIR TEMPERATURE 


I 
I 
I 


VCC - 
5.5 V 


~cc 
~ 5 Vi 


Vcc 
- 
4.5 V 


VIO - 
-300 
mV 
Outputs Enablad 


10 - 
0 


ct 40 
135 
c 
!? 30 
:;c;. 25 
Q. 
g. 20 
Ull, 15 
u 
- 
10 


2345678 


VCC-Supply 
Voltaga-V 


FIGURE 15 


SUPPLY CURRENT 
vs 
DIFFERENTIAL INPUT VOLTAGE 


t 
I 
1 


Vcc 
- 
5.5 V 


I 
I 


Vcc 
- 
5 V 
, 
Vcc 
- 
4.5 V 


10 - 
0 
Outputs Enabled 


VIC - 
0 


TA - 
25°C 


ct 
El 20 
c 
!?:; 
u 15 
> 
Q. 
Q. 
"i 10 
U 
!d 


oo 
10 
20 
30 
40 
50 
60 
70 
80 


TA - Free-Air Tamperature - °C 


Vc~ ."5' V 


I 
"'"' 
, 
II 


VI - 
± 1.5 V Square Wave 
/ 
CL - 
15 pF 
Four Channels Oriven _ 


TA - 
25°C 
- 
.....- 
= 
r= 
- 
- 
- 
I-- 
- 
- 


- 
I-- 
- 
- 


- 
- 
f-- 
I-- 


- 
- 
'-- 
L...... 


ct 
El 20 
c 
!?:;c;. 15 
Q. 
Q. 
"i 10 
U 
!d 


o 


- 200 
- 100 
0 
100 
200 


VID-Oifferential 
Input Voltage-mV 


~ 30 
I 
E 25 
!?:; 
c;. 20 
Q. 
Q. 


eil 15 
Iu 
!d 10 


100 k 
1 M 
10 M 


f-Fraquency-Hz 
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30 


25 


c:...• 
I 20 
•• 
(,) 
l::!., 
-;;; 
15 
••a:~ 
::lC. 


10 
.5 
I 


5 


-- 


o 
o 
10 
20 
30 
40 
50 
60 
70 
80 


TA-Free-Air 
Temperature- 
°C 


FIGURE 19 


SWITCHING 
CHARACTERISTICS 


vs 
FREE-AIR TEMPERATURE 
30 
VCC - 
5 V 


25 
CL - 
15 pF 


., 
l: 
20 
I., 
••E 
i= 
15 
'"l::c.\! 
10 
.~ 
en 


5 


0 
0 
10 
20 
30 
40 
50 
60 
70 
80 


TA - Free-Air Temperature - °C 


FIGURE 21 


TA '- 
25~C 


.----V 


--- 
V.--- 


.---- 


« 
E 
I 
E~a 
0 
s 
C. 
l:I -1 


-3 
- 20 - 15 - 10 
- 5 
0 
5 
10 
15 
20 


VI-Input 
Voltage to GND-V 


20 


18 
., 
l: 
I 
16 
••E 
14 
i= 
>•• 
12 
"ii 
0 
l: 
10 
0.., 
•• 
8 
'"••c. 
E! 
6 
... 
I 
"tl 
4 
~c. 


2 


CL - 
15 pF 
TA - 
25°C 


tP~L_ 
I 


tPLH- 


o 
4.5 4.6 
4.7 4.8 
4.9 
5.0 5.1 
5.2 
5.3 5.4 
5.5 


VCC-Supply 
Voltage-V 


TEXAS 
." 
INSTRUMENTS 


• 
Meets CCITT Recommendations V.10. 
V.11. X.26. and X.27 


• 
- 7 V to 7 V Common-Mode Range with 
300-mV Sensitivity 


• 
3-State TTL-Compatible Outputs 


• 
High Input Impedance ... 
12 kO Min 


• 
Input Hysteresis ... 
120 mV Typ 


• 
Single 5-V Supply Operation 


• 
Low Supply Current 
Requirement ... 
35 mA Max 


• 
Improved Speed and Power Consumption 
Compared to MC3486 


description 


The SN75ALS199 is a monolithic quadruple line 
receiver with three-state outputs designed using 
Advanced 
Low-Power 
Schottky 
technology. 


This 
technology 
provides 
combined 
improvements in bar design. tooling production. 
and wafer fabrication, providing significantly less 
power consumption and permitting much higher 
data 
throughput 
than 
other 
designs. 
The 
device 
meets 
the 
specifications 
of 
eelTT 
Recommendations V.10, V.11, X.26 and X.27. 


The SN75ALS 199 features three-state outputs 
that permit direct connection to a bus-organized 
system with a fail-safe design that ensures the 
outputs will always be high if the inputs are 
open. The device is optimized for balanced 
multipoint 
bus transmission 
at 
rates up to 
10 megabits per second. The input features high 
input impedance, input hysteresis for increased 
noise immunity, 
and an input sensitivity 
of 
±300 mV over a common-'mode input voltage 
range of ±7 V. It also features an active-high 
enable function for each of two receiver pairs. 
The SN75ALS199 
is designed for optimum 
performance when used with the SN75ALS194 
quadruple differential line driver. 


The SN75ALS 199 is characterized for operation 
from ooe to 70°C. 
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o OR N PACKAGE 


(TOP 
VIEW) 


18 
1 U16 
VCC 
1A 
2 
15 
48 
1Y 
3 
14 
4A 
l,2EN 
4 
13 
4Y 
2Y 
5 
12 
3,4EN 
2A 
6 
11 
3Y 
28 
7 
10 
3A 
GND 
8 
9 
38 


1.2EN 


1A 
13) 
1Y 


18 


2A 
(61 
15) 


(71 
lJ 
2Y 


28 


3.4EN 


3A 
1101 
111) 
19) 
11 
3Y 


38 


4A 
1141 
(13) 
(15) 
lJ 
4Y 


48 


PRODUCTIONDATA documlftts 
contllin iolormotion 
currallt I' If pUbliutiol dati. Predlleta cellfana to 
specificati •••• per tItt t•••• 
af T.xa Inltnments 
=ri:;-i':t~ =:~:::.r:::~:..~ 
lot 
TEXAS 
~ 
INSTRUMENTS 


SN75AlS199 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 
WITH 3·STATE OUTPUTS 


DIFFERENTIAL 
ENABLES 
OUTPUT 


A-B 
G 
G 
y 


H 
X 
H 
VID 
'" 0.3 V 
X 
l 
H 


H 
X 
? 
-0.3 V < VID < 0.3 V 
X 
l 
? 


H 
X 
l 
VID 
:5 -0.3 V 
X 
l 
L 


X 
L 
H 
Z 


H = 
high level 
L 
= low 
level 
X = 
irrelevant 
7 
= indeterminate 
Z = high-impedance 
loffl 


schematics 
of inputs and outputs 


EQUIVALENT 
OF EACH 
A or II INPUT 
EQUIVALENT 
OF EACH 
ENABLE 
INPUT 


VCC 


}-- 
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absolute 
maximum 
ratings 
over operating 
free-air 
temperature 
range (unless otherwise 
noted) 


Supply voltage, Vcc 
(see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
7 V 
Input voltage, A or B inputs, VI . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . .. 
± 15 V 
Differential input voltage (see Note 2) ...............................••........ 
± 15 V 
Enable input voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
7 V 
Low-level output current 
50 mA 
Continuous total dissipation. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
See Dissipation Rating Table 
Operating free-air temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
ooC to 70°C 
Storage temperature range 
, 
- 65°C to 150°C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds 
260°C 


TA s 25·C 
DERATING 
TA 
- 
70·C 


PACKAGE 
POWER 
RATING 
FACTOR 
POWER 
RATING 


D 
950 mW 
7.6 mW/oC 
60B mW 


N 
1150 mW 
9.2 mW/oC 
736 mW 


MIN 
NOM 
MAX 
UNIT 


Supply 
voltage, 
VCC 
4.75 
5 
5.25 
V 
Common-mode 
input voltage, 
Vie 
±7 
V 


Differential 
input 
voltage, 
VID 
±12 
V 


High-level 
input 
voltage. 
VIH 
2 
V 


Low-level 
input 
voltage. 
VIL 
O.B 
V 


High-level 
output 
current. 
IOH 
-400 
~A 


Low·level 
output 
current, 
IOL 
16 
mA 


Operating 
free-air 
temperature, 
TA 
0 
70 
°c 
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electrical 
characteristics 
(IVer recommended 
ranges of common-mode 
input voltage. 
supply voltage. 
and operating 
free-air 
temperature 
(unless otherwise 
noted) 


PARAMETER 
TEST CONDITIONS 
MIN 
Typt 
MAX 
UNIT 


VT+ 
Positive-going 
threshold 
\toltage 
300 
mV 


VT 
Negative-going 
threshold 
voltage 
-300* 
mV 


Vhvs 
Hysteresis 
§ 
120 
mV 


VIK 
Enable-input 
clamp volta~le 
11=-18mA 
-1.5 
V 


VOH 
High-level 
output 
voltage 
VID 
= 300 
mV, 
10H = 
-400 
p.A 
2.7 
3.6 
V 
I 10L = 8 mA 
0.45 
VOL 
Low-level 
output 
voltage 
VID 
= 
-300 
mV 
I 10L = 
16 mA 


V 
0.5 


VIL 
= 0.8 
V, 
VID 
= 
-3V, 
20 


'OZ 
High-impedance 
state output 
current 
Vo 
= 
2.7 V 


~A 


VIL 
= 0.8 
V, 
V,O 
= 
3 V, 
-20 


Vo 
= 0.5 
V 


Other 
input 
at 0 V, 
VI 
= 
15 V 
0.7 
1.2 


II 
Line input 
current 


See Note 
3 


mA 


VI 
= 
-15 
V 
-1.0 
-1.7 


IIH 
High-level 
enable-input 
cu'rent 
VIH 
= 2.7 
V 
20 


VIH 
= 
5.25 
V 
100 
p.A 


IlL 
Low-level 
enable-input 
current 
VIL 
= 0.4 
V 
-100 
p.A 


Input 
resistance 
12 
18 
kO 


10S 
Short~circuit 
output current 
VID 
= 3 V, 
Vo 
= 0, 
-15 
-78 
-130 
mA 


See Note 4 


'CC 
Supply 
current 
Outputs 
disabled 
22 
35 
mA 


t All typical 
values 
are at VCC 
= 
5 V, TA 
= 25°C. 


:I:The algebraic 
convention, 
in which lhe less positive 
limit is designated 
minimum, 
is used in this data sheet for threshold 
voltage 
levels only. 


§ Hysteresis is the difference 
between the positive-going 
input threshold 
voltage, VT + ' and the negative-going 
input threshold voltage, 
VT _ . 
NOTES: 
3. 
Refer to CelTT 
Recomr'lendations 
V.l0 
and V.ll 
for exact 
conditions. 


4. 
Not more than one outJ:ut should 
be shorted 
at a time and the duration 
of the short·circuit 
should 
not exceed one second. 


PARAMETEB 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


tpLH 
Propagation 
delay time, 
ION-to-high-level 
output 
V,O 
= 0 V to 3 V, 
CL = 
15 pF, 
15 
22 
ns 


tPHL 
Propagation 
delay time, 
hiqh·to-Iow-Ievel 
output 
See Figure 2 
15 
22 
ns 


tpZH 
Output 
enable time to high level 


CL = 
15 pF, 
13 
25 


tPZL 
Output 
enable time to low level 
See Figure 3 


11 
25 


ns 


tpHZ 
Output 
disable time from 
high level 


CL = 
13 
25 


tpLZ 
Output 
disable time 
from 
h)w level 
15 pF, 
See Figure 3 


15 
22 


ns 


TEXAS 
• 
INSTRUMENTS 


SN75AlS199 


QUADRUPLE DIFFERENTIAL LINE RECEIVER 


WITH 3·STATE OUTPUTS 


I IOH 
+ I-I 


1.5 V 
I 
I 
ov 


-.!tPHLl4- 
-1- -VOH 
I 
1.3 V 


NOTES: 
A. The input pulse is supplied by a generator 
having the following 
charecteristics: 
PRR '" 
1 MHz, duty cycle", 
50%, Zout 
= 50 II, 


tr 
:s 6 ns, tf S 6 ns. 


B. CL includes 
probe and jig capacitance. 


TEXAS 
• 
INSTRUMENTS 


SN75ALS199 
QUADRUPLE DIFFERENl'IAL LINE RECEIVER 
WITH 3·STATE OUTPUTS 


SW1 


+2.5V~ 
-2.5 V--o 


IPZH 


~ 
r-3V 
{ __ 
, 
SW1 10 2.5 V 


INPUT 
I - 
-1.5 
V 
SW2 open 


.., 
° V 
SW3 closed 


IPZH-+! 
r+- 


~ 
~VOH 


OUTPUT 
'--~ 
=. 
=.1~5vV 


IpHZ 


INPUT ~1.5V 
(3V 


~--OV 


tPHZ---t 
~ 
I 
T='L 


I 
VOH 


OUTPUT 
0.5 V_ _ 
r- 
f 
1--1.4V 


SW1 to 2.5 V 


SW2 closed 


SW3 closed 


CL - 
15 pF 
*' (see Nole Bl 


tPZL 


IN:U:~ 
__ 
1'5V 


I 
SW1 to -2.5 
V 
..,-0 
V 
. 
I 
SW2 closed 


tpZL ---+f 
I+- 
SW3 open 


r--\!---4.5V 


OUTPUT 
~ 
'L1.5V 


VOL 


tpLZ 


3V~3V 
V 
SW1 to -2.5 
V 


INPUT 
I 1.5 
SW2 closed 


I 
_ ° V 
SW3 closed 


I 


tpl.Z~ 
l+- 
I 
L\"--1.4V 


OUTPUT ---.T0.5 
V 
""- 


VOL 


NOTES: 
A. The input pulse is supplied by a generetor having the following characteristics: PRR'" 1 MHz. duty cycle" 
50%. Zout = 50 n. 


tr 
:s 6 ns, t1 S 6 ns. 
B. CL includes 
probe 
and j 9 capacitance. 
C. All diodes are 1N3064 ," equivalent. 


TEXAS 
• 
INSTRUMENTS 


SN75ALS199 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 
WITH 3·STATE OUTPUTS 


VIO -300 
mV 
VIC - 
0 
VCC - 
5.5 V 
RL - 
8 kO to GNO 
TA - 
25°C 
VCC - 
5 V 


VCC - 
4.5 V 


>I 
CD 
'"~ 
3 
o> 
5 
Co 
5 2 
o 
Io 
> 


1 
1.5 
2 
2.5 
Enable Voltage-V 


FIGURE 4 


OUTPUT 
VOLTAGE 
vs 
ENABLE 
VOLTAGE 


VCC - 
5.5 V 
.1. 
VIO - 
-300 
mV 
VCC - 
5 V 
VIC - 
0 


VCC - 
4.5 V 
RL - 
1 kO to VCC 
TA - 
25°C 
>I 
&4 
CD~ 
~ 3 
"So 
"o 
I 
2 
o> 


0.5 
1 
1.5 
2 
Enable Voltage-V 


TA - 
125°C 
T 


TA - 
70°C 
TA - 
,25°C- 
... 
TA - 
-55°C 


TA - 
ooC 


VCC - 
5 V 


VIO - 
300 mV 


VIC - 
0 


RL - 
8 kO to GNO 
I 
I 


> 3 
I 
CD 
Cl 
5 
"0 


~2 
" 
Co 
5o 
Io> 1 


0.5 
1 
1.5 
2 
2.5 


Enable Voltage-V 


OUTPUT 
VOLTAGE 
vs 
ENABLE 
VOLTAGE 


VCC - 
5 V 


VIO - 
-300 
mV 
VIC - 
0 


RL - 
1 kO to VCC 


1 
1.5 
2 
2.5 


Enable Voltage-V 


TEXAS '1!1 
INSTRUMENTS 
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• DALLAS. 
TEXAS 
75265 


SN75AlS199 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 
WITH 3·STATE OUTPUTS 


OUTPUT VOLTAGE 
vs 
DIFFERENTIAL INPUT VOLTAGE 


VC~ - 
5 V 
VIC - 
- 12 V to 12 V 
10 - 
0 
TA - 
25°C 


VT- 
VT+ 


HIGH-LEVEL OUTPUT VOLTAGE 
vs 


FREE-AIR TEMPERATURE 


10H - 
0 
- 


, 


'OH - 
-400 
p.A 


VCC - 
5 V 
I- VIO - 
300 mV 
VIC - 
0 


I 
I 
I 


Vlo-Oifferentiallnput 
Voltage-mV 


FIGURE 8 


HIGH-LEVEL OUTFUT VOLTAGE 
vs 
HIGH-LEVEL OUTFUT CURRENT 


VIO - 
300 mV 
VIC - 
0 
TA - 
25°C 


00 
-20 
-40 
-60 
-80 
-100 
10H-High-Level 
Output Current-mA 
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10 
20 
30 
40 
50 
60 
70 


TA-Free-Alr 
Temperature- 
°C 


HIGH-LEVEL OUTPUT VOLT AGE 
vs 


HIGH-LEVEL OUTPUT CURRENT 


VCC 
- 
5 V 
VIO - 
300 mV 
VIC 
- 
0 


oo 
-20 
-40 
-60 
-80 
-100 


10H-High-Level 
Output Current-mA 


SN75AlS199 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 
WITH 3·STATE OUTPUTS 


LOW-LEVEL OUTPUT VOLTAGE 
vs 
FREE-AIR TEMPERATURE 


VCC - 
5 V 
VIO - 
-300 
mV 
VIC - 
0 


10-8mA 


I 


10 - 
0 


>I., 


;' 0.3 
15> 
'5 
Q. 


~ 0.2 
l~ 
~ 
oI' 0.1 
...•o> 


oo 
10 
20 
30 
40 
50 
60 
70 
80 
TA - Free-Air Temperature- DC 


LOW-LEVEL OUTPUT VOLTAGE 


vs 


LOW-LEVEL OUTPUT CURRENT 


> 0.7 
I.,10.6 
~ 
'50.5 
g 
00.4 
l 
~ 0.3 
~ 
oI' 0.2 
...•o> 0.1 


VIO - 
- 
300 mV 
VIC - 
0 
TA - 25DC 


10 
20 
30 
40 
50 
60 
70 
80 


10L-Low-Level 
Output Current-mA 


LOW-LEVEL OUTPUT VOLTAGE 


vs 
LOW-LEVEL OUTPUT CURRENT 


~ 
0.7 
., 
'":l 0.6 
15> 
'5 0.5 
Q. 
'5 
00.4 
l 
.; 
0.3 
~ 
oI' 0.2 
...•o> 0.1 
VCC - 
5 V 


VID - 
-300 
mV 


VIC - 
0 


10 
20 
30 
40 
50 
60 
70 
80 


10L-Low-Level 
Output Current-mA 


TEXAS 
." 
INSTRUMENTS 


SN75AlS199 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 
WITH 3·STATE OUTPUTS 


VID - 
-300 
mV 
V,C - 
0 


10 - 
0 
TA - 
25°C 
" 
1/ 


DISABLED~ 


'ENABLED 
l/ 
./ 


~ 
/' 
I 


I 
I 
I 
VCC - 
5.5 V 
T 
I 
I 
VCC - 
5 V 


vcc 
- 
4.5 V 


vlD 
- 
- 300 mV 
Outputs Enabled 


10 - 
0 


< 40 


T 35 
~ 
c:! 30 
:; 
c;. 25 
C. 
g- 20 
tJl 
i.> 15 
o 
- 
10 


234· 
5678 


VCC-SuPpll'Voltage-V 


I I 
VCC - 
5.5 V 
I 
I 
VCC - 
5 V 


VCC - 
4.5 V 


10 - 
0 
Outputs Enabled 


V,C - 
0 
TA - 
25°C 


<E 


.!. 20 
c:!:; 
o 15 
> 
C. 
Q. 
" 
'110 
o9 


oo 
10 
20 
30 
40 
50 
60 
70 
80 


TA-Free-Air 
Temperature- 
°C 


SUPPLY 
CURRENT 
vs 
FREQUENCY 


I 
111111 
I 
111111 
I 
- 
VCC - 
5 V 
II 


VI - 
± 1.5 V Square Wave 7 
CL - 
15 pF 
Four Channels Driven _ 
e.- 


TA - 
25°C 
- 
- 
::::: 
- 
= 
:: 
- 
- 
- 
- 
'--- 
- 
- 
- 
L- 
- 
- 
o 


-200 
-100 
0 
100 
200 
VID-Differential 
Input Voltage-mV 


~ 
30 
I 
E 25 
!:; 
c;. 20 
C. 
Q. 
.il 15 
Io910 
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SN75ALS199 


QUADRUPLE DIFFERENTIAL LINE RECEIVER 


WITH 3·STATE OUTPUTS 


-- 


o 
o 
10 
20 
30 
40 
50 
60 
70 
80 


TA -Free-Air 
Temperature- 
°C 


SWITCHING 
CHARACTERISTICS 


vs 
FREE-AIR TEMPERATURE 


VCC - 
5 V 
CL - 
15 pF 


.. 
l: 
20 
I..••E 
i= 
15 
'"l::c.~ 10 
~ 
III 


oo 
10 
20 
30 
40 
50 
60 
70 
80 


TA - Free-Air Temparature - °C 


INPUT CURRENT 
vs 


INPUT VOLTAGE 


TA - 
25°C 


~ 
~ 


------ 


V ,.- 


~ 


c:( 
E 
I 
E!a 
0 
~ 
::lQ. 
CI -1 


-3 
-20 
-15 
-10 
-5 
0 
5 
10 
15 
20 


VI-Input 
Voltage to GND-V 


PROPAGATION 
DELAY TIME 
vs 


SUPPLY VOLTAGE 


CL'- 
15 pF 
TA - 
25°C 


tP~L_ 


tpLH- 


..cI 
16 
•• 
~ 
14 


1:' 
12 
~ 
6 
10 
.., 
& 
8 
co 
Q. 
£. 
6 


I..,4 
~Q. 


2 


o 
4.5 4.6 4.7 4.8 4.9 
5.0 5.1 5.2 
5.3 5.4 5.5 


VCC-Supply 
Voltage- 
V 
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description 


TheSN65C189,SN65C189A,SN75C189,and 
SN75C189A 
are low-power 
bipolar 
quadruple 


line 
receivers 
that 
are used 
to 
interface 
data 


terminal 
equipment 
(DTE) 
with 
data 
circuit- 
terminating 
equipment 
(DCE). 
These 
devices 
have been designed 
to conform 
with 
Standard 
ANSI/EIA-232-D-1986, 
which 
supersedes 
RS-232-C. 


The SN65C189 
and SN75C189 
have a 0.25 
V 


typical 
hysteresis 
compared 
with 
1 V for 
the 
SN65C189A 
and 
SN75C189A. 
Each receiver 


has provision 
for adjustment 
of the overall input 


threshold 
levels. 
This is achieved 
by choosing 


external 
series resistors 
and voltages 
to provide 


bias 
levels 
for 
the 
response 
control 
pins. 
The 
output 
is in the high logic state if the input is left 
open circuited 
or shorted 
to ground. 


These devices 
have an on-chip 
filter 
that 
rejects 
input 
pulses of shorter 
than 
1-f's minimum 
duration. 
An 
external 
capacitor 
may be connected 
from the control 
pins to ground to provide 
further 
input noise filtering 
for each receiver. 


• 
Meets 
Standard 
EIA-232-0 
(Revision 
of 
RS-232-CI 


• 
Low 
Supply 
Current 
... 
420 
f'A Typ 


• 
Preset 
On-Chip 
Input 
Noise Filter 


• 
Built-in 
Input 
Hysteresis 


• 
Response 
and Threshold 
Control 
Inputs 


• 
Push-Pull 
Outputs 


• 
ESO Protection 
Exceeds 
1000 
V Per 
MIL-STO-883C, 
Method 
3015 


• 
Functionally 
Interchangeable 
and Pin 
Compatible 
with 
Texas 
Instruments 
SN75189/SN75189A. 
Motorola 
MC1489/MC489A. 
and National 
Semiconductor 
OS 14C88A 


SN65C189, SN65C189A, SN75C189, SN75C189A 
QUADRUPLE LOW-POWER LINE RECEIVERS 


D, DB, OR N PACKAGE 


(TOP 
VIEW) 


1A 


1 CO NT 
1Y 
2A 


2 CO NT 
2Y 
GND 


VCC 
4A 
4 CONT 
4Y 
3A 
3 CONT 
3Y 


A~Y 


RESPONSE~ 
CONTROL 


The 
SN65C189, 
SN75C189, 
SN65C189A, 
and 
SN75C189A 
have 
been 
designed 
using 
low-power 
techniques 
in a bipolar technology. 
In most applications, 
these 
receivers 
will interface 
to single inputs 
of 
peripheral 
devices 
such as UARTs, ACEs, or microprocessors. 
By using sampling, 
such peripheral 
devices 
are usually 
insensitive 
to the transition 
times of the input 
signals. 
If this is not the case, or for other 
uses, 
it is recommended 
that the SN65C189, 
SN75C189, 
SN65C189A, 
and SN75C189A 
outputs 
be buffered 


by single 
Schmitt 
input 
gates 
or single 
gates 
of the HCMOS, 
ALS or 74F logic 
families. 


The SN65C189 
and SN65C189A 
are characterized 
for operation 
from 
- 40 °C to 85 °C. The SN75C189 
and SN75C189A 
are characterized 
for operation 
from 
OOC to 70oC. 


PRODUCTION 
DATA documents 
contain 
information 
current 8S of publication date. Products conform to 
specifications 
per the terms of Texas Instruments 
:~~~~:~~i~8{::1~1~ 
~:::i~~ti:r 
~IO~:~:~:t::'s~s 
not 
TEXAS ~ 
INSTRUMENTS 


SN65C189, 
SN65C189A~ SN75C189, 
SN75C189A 


QUADRUPLE LOW·POWER LINE RECEIVERS 


absolute maximum 
ratings over operating free-air temperature 
range (unless otherwise 
noted) 


Supply 
voltage, 
VCC (see Note 
1) . . . . . . 
. . . . . . . . . . 
. . . . . . . . . . . . . .. 
7 V 
Input 
voltage 
range. 
. . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . 
- 30 V to 30 V 
Output 
voltage 
range 
. . 
- 0.3 
V to VCC + 0.3 
V 
Continuous 
total 
dissipation 
. . 
. . . . . . . . . . . 
. . . . . . . .. 
See Dissipation 
Rating 
Table 
Operating 
free-air 
temperature 
range: 
SN65C189, 
SN65C189A. 
. . . . . . . . 
-40°C 
to 85°C 
SN75C189, 
SN75C189A 
ooC to 70°C 
Storage 
temperature 
range 
... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . •. 
- 65°C 
to 
150°C 
Lead temperature 
1,6 mm (1116 inch) from 
case for 
10 seconds 
260°C 


TA 
- 
25°C 
DERATING 
FACTOR 
TA 
- 
B5°C 
PACKAGE 


POWER 
RATING 
ABOVE 
TA 
- 
25°C 
POWER 
RATING 


D 
950 mW 
7.6 mW/oC 
494 
mW 
DB 
525 mW 
4.2 mW/oC 
273 
mW 


N 
1150mW 
9.2 mW/oC 
59B mW 


MIN 
NOM 
MAX 
UNIT 


Supply 
voltage. 
VCC 
4.5 
5 
6 
V 


Input voltage. 
VI (see Note 21 
-25 
25 
V 


High-level 
output 
current, 
IOH 
-3.2 
mA 


Low-level 
output 
current, 
IOL 
, 
3.2 
mA 


Response 
control 
current 
±1 
mA 


I SN65C1B9. 
SN65C189A 
-40 
85 
Operating 
free-air temperature. 
TAl 
SN75C189. 
SN75C189A 
°c 
0 
70 


TEXAS 
." 
INSTRUMENTS 


SN65C189. SN65C189A. SN75C189. SN75C189A 


QUADRUPLE LOW·POWER LINE RECEIVERS 


electrical 
characteristics 
over recommended 
free-air temperature 
range, vcc = 5 V ± 10% (unless 
otherwise 
noted) (See Note 3) 


PARAMETERS 
TEST CONDITIONS 
MIN 
Typt 
MAX 
UNIT 


Positive-going 
SN75C1B9 
1 
1.5 


VT+ 
See Figure 
1 
V 
threshold 
level 
SN75C1B9A 
1.6 
2.25 


Negative-going 
SN75C1B9 
0.75 
1.25 
VT_ 
See Figure 
1 
V 
threshold 
level 
SN75C1B9A 
0.75 
1 
1.25 


SN75C1B9 
0.15 
0.33 
Vhys 
' Input 
hysteresis 
See Figure 
1 
V 
SN75C1B9A 
0.65 
0.97 


VCC = 4.5 
V to 6 V. 
VI = 0.75 
V, 
3.5 


VOH 
High-level 
output 
voltage 
10H = 
-20 
~A 
V 


VI = 0.75 
V, 
10H ~ 
-3.2 
mA 
2.5 


VCC = 4.5 
V to 6 V, 
VI = 3 V. 
VOL 
Low-level 
output 
vOltage 
0.4 
V 
10L = 3.2 
mA 


IIH 
High-level 
input 
current 
VI ~ 25 V 
3.6 
B.3 


See Figure 
2 
mA 
VI = 3V 
0.43 
1 


VI = 
-25 
V 
-3.6 
-B.3 
IlL 
Low-level 
input 
current 
See Figure 
2 
mA 
VI = 
-3 
V 
-0.43 
-1 


10S 
Short-circuit 
output 
current 
See Fi9ure 
3 
-35 
mA 


ICC 
Supply 
current 
VI = 5 V, No load, 
See Figure 
2 
420 
700 
~A 


t All typical 
values 
are at TA 
~ 
25 ac. 


NOTE 
3: 
All characteristics 
are measured 
with 
response 
control 
terminal 
open. 


PARAMETERS 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


tPLH 


Propagation 
delay 
time. 
CL = 50 pF, 
See Figure 4 
6 


low-to-high-Ievel 
output 
~s 


tPHL 


Propagation 
delay 
time 


CL = 50 pF, 
See Figure 4 
6 
high-to-Iow-Ievel 
output 
~s 


tTLH 
Transition 
time, 
high-to-Iow-Ievel 
CL = 50 pF, 
See Figure 4 
500 
output; 
ns 


tTHL 


Transition 
time. 
high-to-Iow-level 
CL = 50 pF, 
See Figure 4 
300 
output; 
ns 


twlNI 


Duration 
of longest 
pulse 


CL = 50 pF, 
See Figure 4 
1 
6 
rejected 
as noise § 
~ 


;Measured 
between 
10% 
and 90% 
points 
of output 
waveform. 


§The intent of this specification 
is that any input pulse of less than 1 P.swill have no effect 
on the output. 
and any pulse duration 
of greater 


than 
6 p.s will cause 
the output 
to change 
state 
twice. 
Reaction 
to a pulse duration 
between 
1 p'S and 6 p'S is uncertain. 


TEXAS ~ 
INSTRUMENTS 


SN65C189. 
SN65C189A. 
SN75C189, 
SN75C189A 
QUADRUPLE 
LOW-POWER 
LINE RECEIVERS 
-+-{ 
V~ 


RESPONSE 
~ 
t IOL 1 
~ROL 
-I 


L J( 


/-----' 
, 
-=- 


OPEN 1 ~ 
RC 
~RC 
UNLESS :r Cc 1. l 
OTHERWISE 
-=- _Vc -=- + Vc 
SPECIFIED 
-=- 
-=r 
~ 


FIGURE 1. VT +. VT -. 
VOH. VOL 


VCC 


IIH lfo~ 
-+ 
VI 
+- 
IlL 


RESPONSE 
CONTROL 
OPEN 


RESPONSE 
CONTROL 
OPEN 
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SN65C189, SN65C189A, SN75C189, SN75C189A 


. QUADRUPLE LOW·POWER LINE RECEIVERS 


RESPONSE 
CONTROL 


OPEN 


--------- 
3 V 


~ 
}. 
.••~_.5_V 
OV 


1 
~ 
tPHL~ 
~ 
tPLH 


1.5 V 
"1\:11 
1 
~O% 1:t~-1-:-~-_-_-_-_-VOH 


1 
I 
I 
VOL 
ITHL 
~ 
14- 
-+t 
I+- 
tTL.H 


NOTES: 
A. 
The pulse generator 
has the following 
characteristics: 
20 = 50 O. tw = 25 
p.S. 


9. 
CL includes 
probe and jig capacitances. 
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SN65C189. 
SN65C189A. 
SN75C189. 
SN75C189A 
QUADRUPLE 
LOW·POWER 
LINE RECEIVERS 


1.5 


> 
1.4 
I•I~ 
3! 
1.3 
0.c•.; 
l- 
I 
+ 
1.2 
~ 


1.2 


1.1 


> 
I3.., 
~ 
~ 
.c•.; 
l- 
I 
0.0 
~ 


SNi'5C189 
POSrTlVE-GOING 
THRESHOLD 
VOLTAGE 
vs 
FREE-AIR 
TEMPERATURE 


I 
.! 
VCC = 5.5 V 


--•.... 
- 


1.1 


-40 
~ 
0 
20 
40 
60 
80 
100 


TA - Fr_AI. 
T.mpe."u,. 
- ·C 


SN75C189 
NEGATIVE-GOING 
THRESHOLD 
VOLTAGE 


V!l 
FREE-AIR 
TEIIFERATURE 


, 
.' 
VCC=5.5V 


--- 
--- 
- 


0.8 


-«I 
-40 
~ 
0 
20 
40 
60 
80 
100 


TA - ~AI. 
T••••pe•••u•• _·C 


SN75C189A 
POSrTlVE-GOING 
THRESHOLD 
VOLTAGE 
vs 
FREE-AIR 
TEMPERATURE 


2.4 


2.2 


> 
I 
2 
•r 
J 
1.8 
3!j 
J 
1.6 
l- 
I 
+~ 
1.4 


II 
VCC=5.5V 
- 
-........, 


1.2 


-40 
-20 
0 
20 
40 
60 
80 
100 
TA - F._Air 
T••••per.lur. 
_·C 


SN75C189A 
NEGATIVE-GOING 
THRESHOLD 
VOLTAGE 
va 
FREE-AIR 
TEMPERATURE 


1.15 


1.1 


>I 
1.05 
•1 
~ 
3!0.cI 
.l! 
0.05 
l- 
I 
~ 
0.0 


" 
, 
VCC=5V 


I- 
--- 
-- 
- 


0.85 


-40 
-20 
0 
20 
40 
60 
80 
100 
TA - F._Air 
T.m ••••• l•••.•_·C 


TEXAS ." 
INSTRUMENTS 


SN65C189, 
SN65C189A, 
SN75C189, 
SN75C189A 


QUADRUPLE LOW·POWER LINE RECEIVERS 


0.40 


0.38 


0.38 


> 
0.34 
I•• 
0.32 
I0.30 
~ 
0.28 
I 0.26 


0.24 


0.22 


3.8 


> 
3.6 
I 
3. 
3.4 
~I 


3.2 


3 
'i 
C 
..J 
2.8 
1:fI 
2.6 
~ 
2.4 


SN75C189 


INPUT HYSTERESIS 
VB 
FREE-AIR 
TEMPERATURE 


I 
I 


~ 
VCC=5V 


- 
....•••..., 


0.20 


-60 -40 
~ 
0 
20 
40 
60 
80 
100 
120 


TA-Fr_AIr 
T••••perelur. _·C 


FIGURE 9 


HIGH-LEVEL 
OUTPUT 
VOLTAGE 
VB 


FREE-AIR 
TEMPERATURE 


Vcc = 4.5 V 
_ 
IOH = -3.2 mA 
V,=0.75V 


---~ 
- 


2.2 


-40 
~ 
0 
20 
40 
60 
80 
100 


TA- Fr_Alr 
T••••perelur. 
- ·C 


SN75C189A 


INPUT HYSTERESIS 


VB 


FREE-AIR 
TEMPERATURE 


1.2 


1.1 


> 
I 
0.9 
JII 
0.8 
'il,.. 
:c 
"5 
0.7 


.2' 


0.6 


0.5 


I 
I 
VCC=5V 


--..••..•.... , 


0.4 


-40 
~ 
0 
20 
40 
60 
80 
100 


TA- Fr_Alr 
T••••perlltur. - ·C 


LOW-LEVEL 
OUTPUT 
VOLTAGE 


VB 


FREE-AIR 
TEMPERATURE 


I 
VCC= 4.5 V 
IOL =-3.2 mA 
V,=3V 


....•......•.. ... 
-- 


./ ,.-/ 


-- 


0.24 


> 
0.22 


I•'" 
0.2 
.!I 
~ 
"5 
0.18 
... 
3 
0.16 
'i>j 
0.14 
j 
0 
..J 
I 
0.12 
..J:? 
0.1 


0.08 


-40 
~ 
0 
20 
40 
60 
80 
100 


TA- Fr_Alr 
T••••per.lur. 
- ·C 


TEXAS ~ 
INSTRUMENTS 


SN65C189. 
SN65C189J\. 
SN75C189. 
SN75C189A 
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LINE RECEIVERS 
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TIME, 
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TRANsmON 
TIME, 
HIGH- TO-LOW·LEVEL 
vs 
FREE·AIR 
TEMPERATURE 


• 
Meets 
EIA-232-0 
(Revision 
of RS-232-CI 


• 
Very 
Low 
Supply 
Current 
.•. 
115 p.A Typ 


• 
Sleep Mode: 
3-State 
Outputs 
in High-Impedance 
State 
Ultra 
Low 
Supply 
Current 
... 
17 p.A Typ 


• 
Improved 
Functional 
Replacement 
for: 
SN75188 
Motorola 
MC 1488 
National 
Semiconductor 
OS14C88 
and 
OS1488 


• 
CMOS- 
and TTL-Compatible 
Data Inputs 


• 
On-Chip 
Slew-Rate 
Limit 
... 
30 VII's 


• 
Output 
Current 
Limit 
... 
10 mA Typ 


• 
Wide 
Supply 
Voltage 
Range ... 
± 4.5 
V to 


±15 V 


• 
ESO-Protection 
Exceeds 
2000 
V Per 
MIL-STO-883C, 
Method 
3015.2 


description 


The SN65C 19B and SN75C 19B are monolithic 
low-power 
BI-MOS 
.quadruple 
line 
drivers 
designed 
to interface 
data terminal 
equipment 
(DTE) with 
data 
circuit-terminating 
equipment 
(DCE) in conformance 
with 
the specifications 
of 
ANSI/EIA-232-D-19B6. 


The Sleep Mode input SM can be used to switch 
the outputs 
to high impedance, 
which 
avoids the 
transmission 
of corrupted 
data during power 
up 
and 
allows 
significant 
system 
power 
savings 
during 
data-off 
periods. 


The 
SN65C19B 
is characterized 
for 
operation 


from 
-40 
°C 
to 
B5 °C. 
The 
SN75C19B 
is 
characterized 
for operation 
from DoC to 70°C. 


INPUTS 
OUTPUT 


SM 
A 
B 
y 


H 
H 
H 
L 


H 
L 
X 
H 


H 
X 
L 
H 


L 
X 
X 
Z 


H ~ high level, 
L = low level. 


X = irrelevant, 
Z = high-impedance 


SN65C198. SN75C198 


QUADRUPLE LOW·POWER LINE DRIVER 


0, 
DB. OR N PACKAGE 


(TOP VIEW) 


1 U14 
VCC+ 
2 
13 
SM 


3 
12 
4A 


4 
11 
4Y 


5 
10 
38 
6 
g 
3A 


7 
8 
3Y 


VCC- 
1A 
1Y 
2A 
28 
2Y 


GND 
'----L_--:J-' 


logic diagram (positive logic) 
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2A 
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2Y 


28 


II 
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3Y 


38 
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11 


4A 
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PRODUCTIONDATAdocum.nts 
cont.in 
inform.tion 


current 
IS of publication 
dltl. 
Products conform to 
specifications 
per the terms 
of T8XIS Instrum.nts 
~~~~::~~i~'r::1~1~ 
~~::i~~ti:; 
:IIO::~:~:t::s~Snot 
TEXAS '1!1 


INSTRUMENTS 


SN65C198, SN75C198 
QUADRUPLE 
LOW·POWER 
LINE DRIVER 


INPUTS 
(Driver 2 and 
3 only) 


Internal 
1.4V 
reference to 
GND 


Internal 
1.4V 
reference to 
GND 


TEXAS 
.., 
INSTRUMENTS 


SN65C198, SN75C198 


QUADRUPLE LOW·POWER LINE DRIVER 


absolute 
maximum 
ratings 
over operating 
free-air temperature 
range (unless otherwise 
noted) 


Supply voltage, VCC + (see Note 1)' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
15 V 
Supply voltage, VCC _ 
- 15 V 
Input voltage range 
'. . . . .. 
-15 
V to 15 V 
Output voltage range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
VCC- 
- 6 V to VCC+ + 6 V 
Continuous total power dissipation. 
. . . . . . . . . . . . . . . . . . . . . . . . . .. 
See Dissipation Rating Table 
Operating free-air temperature range: SN65C198 
-40°C 
to 85°C 


SN75C198 
O°C to 70°C 
Storage temperature range 
- 65°C to 150°C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds 
260°C 


PACKAGE 
TA 
- 
25°C 
DERATING 
FACTOR 
TA 
- 
85°C 


POWER RATING 
ABOVE 
TA 
- 
25°C 
POWER RATING 


0 
950 
mW 
7.6 
mW/oC 
494 
mW 


DB 
525 
mW 
4.2 
mW/oC 
273 
mW 


N 
1150mW 
9.2 
mW/oC 
598 
mW 


MIN 
NOM 
MAX 
UNIT 


Supply 
voltage. 
VCC + 
4.5 
12 
15 
V 


Supply 
voltage. 
VCC- 
-4.5 
-12 
-15 
V 


Input 
voltage. 
VI (see Note 21 
VCC- 
+2 
VCC+ 
V 


High-level 
input 
vOltage. 
VIH 
2 
V 
I A and B inputs 
0.8 
low-level 
input 
voltage. 
Vll 
I 'SM input 
V 


0.6 


Operating 
free-air 
temperature, 
T A I SN65C198 
-40 
85 
I SN75C198 


°c 
0 
70 


TEXAS 
." 
INSTIlYMENTS 


POST OFFICE BOX 655303 
• CALLAS. 
TEXAS 
75285 


SN65C198. SN75C198 
QUADRUPLE 
LOW·POWER 
LINE DRIVER 


electrical 
characteristics 
over recommended 
free-air temperature 
range, vcc ± 
(unless otherwise 
noted) 


PARAMETER 
TEST CONDITIONS 
MIN 
Typt 
MAX 
UNIT 


High-level 
output 
vOltag~ 
VIL = 0.8 
V, 
VCC± 
= 
±5 
V 
4 
VOH 
V 


RL = 3 KO 
VCC± 
= 
±12 
V 
10 


VIH = 2 V, 
VCC± ~ ±5V 
-4 
VOL 
Low-level 
output 
voltage 
(see Note 2) 
V 


RL = 3 kO 
VCC± 
= 
±12V 
-10 


IIH 
High-level 
input current 
VI = 5 V 
10 
I'A 


IlL 
Low-level 
input current 
VI = 0 
-10 
I'A 


Va 
- 
12 V, 
100 


~ 
at 0.6 
V 
VCC± 
= 
±12 
V 
IOZ 
High-impedance 
state output current 
I'A 
Va 
~ 
-12 
V, 
-100 
VCC± 
= 
±12 
V 


laSH 
High-level 
short-circuit 
output 
current:l: 
VI = 0.8 
V, 
Va 
= 0 or VCC- 
-4.5 
-10 
-19.5 
mA 


IOSL 
Low-level 
short-circuit 
output 
current t: 
VI 
~ 2 V, 
Va 
- 
0 or VCC+ 
4.5 
10 
19.5 
mA 


ro 
Output 
resistance 
with 
power 
off 
VCC± 
= 0, 
Va 
= 
-2Vt02V 
300 
0 


A and B inputs 
at 0.8 
V 
VCC± 
= 
±5 
V 
90 
160 


or 2 V, no load 
VCC± 
- 
±12 
V 
95 
160 
ICC+ 
Supply 
current 
from 
VCC + 
A and B inputs 
at 0.8 
V or 
VCC± ~ ±5 
V 
17 
40 
I'A 


2 V, RL = 3 kG, ~ 
at 0.6 
V 
VCC± 
= 
±12 
V 
17 
40 


A and B inputs 
at 0.8 
V 
VCC± 
- 
±5 
V 
-90 
-160 


or 2 V, no load 
VCC± 
= 
±12 
V 
-95 
-160 
ICC- 
Supply 
current 
from 
VCC _ 
A and B inputs at 0.8 V or 
VCC± 
= 
±5 
V 
-17 
-40 
I'A 


2 V, RL = 3 kG, ~ 
at 0.6 
V 
VCC± ~ ±12 
V 
-17 
-40 


t All typical 
values 
are at TA = 25 'C. 
*Not 
more than 
one output 
should 
be shorted 
at a time. 


NOTE 2: 
The algebraic 
convention, 
where 
the more positive 
(less negative) 
limit 
is designated 
as maximum, 
is used in this 
data sheet 
for logic levels only, e.g., if -10 
V is a maximum, 
the typical 
value is a more negative 
voltage. 


switching 
characteristics 
over recommended 
operating 
free-air temperature 
range, VCC ± - 
± 12 V 
(unless otherwise 
noted) 


PARAMETER 
TEST CONDITIONS 
MIN 
Typt 
MAX 
UNIT 


tpLH 
Propagation 
delay time, 
low-to-high-Ievel 
output§ 
3 
I's 


tPHL 
Propagation 
delay time, 
high-to-Iow-Ievel 
output~ 
RL = 3 kO to 7 kG, 
CL = 
15 pF, 
3.5 
I'S 


tTLH 
Transition 
time, 
low-to-high·level 
output' 
See Figure 
1 
0.53 
1 
3.2 
I'S 


tTHL 
Transition 
time, 
high-to·low·level 
output' 
0.53 
1 
3.2 
I'S 


tTLH 
Transition 
time, 
low-to-high-Ievel 
output' 
RL = 3 kG to 7 kG, 
CL = 2500 
pF, 
1.5 
I's 


tTHL 
Transition 
time, 
high-to-Iow-Ievel 
output' 
See Figure 2 
1.5 
I'S 


tpZH 
Output 
enable time 
to high level 
RL = 3 kO to 7 kG, 
CL ~ 
15 pF, 
50 
I'S 


tpHZ 
Output 
disable 
time 
from 
hi~ h level 
See Figure 3 
10 
I'S 


tPZL 
Output 
enable time 
to low 
level 
RL = 3 kG to 7 kG, 
CL ~ 
15 pF, 
15 
I'S 


tPLZ 
Output 
disable 
time 
from 
low level 
See Figure 4 
10 
I's 
SR 
Output 
slew 
rate' 
RL ~ 3 kO to 7 kG, 
CL = 15 pF 
6 
15 
30 
VII'S 


tAil 
typical 
values 
are at TA = 25°(:. 
§tpHL 
and tPLH include 
the additional 
time 
due to on-chip 
slew 
rate and are measured 
at the 50% 
points. 
1Meaaured 
between 
10% 
and 90% 
ooints 
of output 
waveform. 
'Measured 
between 
3-V and 
- 3-V points 
of output 
waveform. 
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SN65C198, 
SN75C198 
QUADRUPLE LOW·POWER LINE DRIVER 


PARAMETER 
MEASUREMENT 
INFORMATION 


INPUT ~ 
\~;:--------:: 
4tJtHl 
~~H 


OUTPUT 
90%1il , 
50% !t..-90-%---- 
VOH 


OUTPUT 
f\.~~% 
10% '.£i 
: I 
: t--------VOl 


'THL --+I 
14-- 
-+I 
i+-- tn.H 


~------~-------------3V 


INPUT 
/ 
\ 
---I 
ov 


\Ii 
3V 
VOH 


OUTPUT 
3 V 
i:\~-_3_V__ -_3_V~1l 
VOL 


II 
i I 
tTHL -+i 14- 
--., I+- 
tTLH 


NOTE: 
A. 
The pulse generator 
has the following 
characteristics: 
tw = 25 
p.S, PRR = 20 kHz, 20 = 50 n, tr = tf :s 50 ns. 
B. 
CL includes 
probe and jig capacitance. 


PULSE 
GENERATOR 
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CL 
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IS•• Not. 
81 


~----3V 


INPU~ 
1.5V 
1.5V~ 
I 
I 
0.5VOV 


1+-+ tPlH 
I 
I 


~ 


--~VOH 
I 
. 
I 


OUTPUT 
VOH/. 
I 
- f 


tPHl~ 
Voll=OV 


FIGURE 3. 
DRIVER ENABLE AND DISABLE TIMES 


INPUT 
-i'5V 
\,:V----:: 


I 
I 
tPlL~ 
I 


I 
~tpLl 


~ 


' 
I 
Voll=OV 


OUTPUT 
I 
VOL/. 
I _ f".-".5 V 
-1- VOL 


VOLTAGEWAVEFORMS 


NOTE: 
A. 
The pulse generator 
has the following 
characteristics: 
tw = 25 
fJ.S. PRR = 20 kHz. Zo = 50 n. tr = tf 
:5 
50 ns. 
B. 
CL includes 
probe and jig capacitance. 
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- 
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FIGURE 3 
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.;::::;; 


oil 
Vo 
2V 


VCC± 
= 
±12 
V 


SLEW RATE 
CL 
- 
15 
pF 


(POSITIVE 
TRANSITION) 


I 
Rl 
~ 3 kll 


I 
I 


Rl 
- 
7 kll 
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QUADRUPLE 
LOW·POWER 
LINE DRIVER 


2 


'" 


"- 
I 
1.5 
., 
E 
i= 
> 
'"0;0 
c: 
.S? 
••Cl 
'"0. 
0.t 
0.5 


I 
"tl 
_0. 


-I-RL 
- 
7 kll 
tpHL 
I~""'" 
I 


I 'iRL -.3 
kll 


VCC± - 
±12 V. 


CL - 
15 pF 


I 
I 


f--- 
tpLH 
./RL-3kll 
...., 
I 


RL - 7 kll 


30 


••,.. 
I 
'ii 
25 
>., 
..J~ 
Cl 
20 
:r 
S., 
E 
15 
1=., 
ji 


'"c: 
w 
10 
:; 
c.:; 
0 
5 
I 
:r 
N~ 


VCb±=J2V 
f-- RL= 3 kQ 


CL=15pF 


~ 
l--- 


o 
-40 
-20 
0 
20 
,~O 
60 
80 
100 
120 


T A - Free-Air 
Tempereture 
- 'c 


2 


'" 
1.5 


"- 
I., 
E 
i= 
c:0 
.;; 
·iii 
c: 
'"~ 
I 
t" 
0.5 


I 
tT~L 
VCC± - 
±12 V 


1 
RL - 3 to 7 kll 


~ 
~ 
tTlH 
~ 


~ 
~ 
CL - 
2500 
pI: 


tTHL- 
- 
CL - 
15 pF 
V 
I 


tTLH- 


I 
j 


VCC±= ±12V 
RL= 3 kQ 
CL = 15 pF 


V V 


-' 
V 
V 


0.2 


-40 
-20 
0 
20 
40 
60 
80 
100 
120 


T A - 
Free-Air 
Temperature 
- 'c 
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QUADRUPLE 
LOW·POWER 
LINE DRIVER 


8 
•• 


"- 
I 
7 
~>•• 
...J 
6 
~ 
0 
..J 
2 
5 
••E 
i= 
•• 
4 
:c 
••c 
3 
w:; 
Co:; 
2 
0 
I 
..J 
N~ 


VCC±= 
±12V 
_ 
RL=3kQ 


CL = 15 pF 
-- 


I 
I 


VCC±= 
±12 V 


RL=3 
kQ 


CL = 15 pF 
-- 
-- 
- 


o 
-40 
-20 
0 
20 
40 
60 
80 
100 
120 


TA - Free-AIr Temperature - 'c 


o 
-40 
-20 
0 
20 
40 
60 
80 
100 
120 


TA - Free-Air Temperature - 'c 


TEXAS 
~ 
INSTRUMENTS 


• 
Suitable 
for Most 
EIA Standards 
RS-422-A 
and RS-485 
Applications 


• 
Designed 
for 
Multipoint 
Transmission 
on 
Long Bus Lines in Noisy 
Environments 


• 
3-State 
Driver 
and Receiver 
Outputs 


• 
Individual 
Driver 
and Receiver 
Enables 


• 
Wide 
Positive 
and Negative 
Input/Output 
Bus Voltage 
Ranges 


• 
Driver 
Output 
Capability 
... 
± 60 mA Max 


• 
Thermal 
Shutdown 
Protection 


• 
Driver 
Positive 
and Negative 
Current 
Limiting 


• 
Receiver 
Input 
Sensitivity 
± 200 
mV 


• 
Receiver 
Input 
Hysteresis 
50 mV Typ 


• 
Operates 
from 
Single 
5-V Supply 


• 
Low 
Power 
Requirements 


description 


The SN95176B 
differential 
bus transceiver 
is a 
monolithic 
integrated 
circuit 
designed 
for 
bidirectional 
data communication 
on multipoint 
bus transmission 
lines. 
These 
transceivers 
are 
suitable 
for 
most 
RS-422-A 
and 
RS-485 
applications 
to the extent 
of the specified 
data 
sheet characteristics 
and operating 
conditions. 


The SN95176B 
combines 
a 3-state 
differential 
line driver 
and a differential 
input 
line receiver 
both of which 
operate 
from a single 
5-V power 
supply. 
The driver and receiver 
have active-high 
and active-low 
enables. respectively. 
that can be 
externally 
connected 
together 
to function 
as a 
direction 
control. 
The driver differential 
outputs 
and the receiver differential 
inputs are connected 
internally 
to form 
differential 
input/output 
(I/O) 
bus ports 
that 
are designed 
to offer 
minimum 
loading to the bus whenever 
the driver is disabled 
or VCC = O. These ports feature 
wide 
positive 
and 
negative 
common-mode 
voltage 
ranges 
making 
the 
device 
suitable 
for 
party-line 
applications. 


SN95176B 
DIFFERENTIAL BUS TRANSCEIVER 


JG PACKAGE 


(TOP VIEW) 
~D8 
VCC 
RE 
2 
7 
B 
DE 
3 
6 
A 
D 
4 
5 
GND 


W PACKAGE 


(TOP 
VIEW) 


R 
1U14 
VCC 
NC 
2 
13 
NC 
RE 
3 
12 
B 
NC 
4 
11 
NC 
DE 
5 
10 
A 
NC 
6 
9 
NC 
D 
7 
8 
GND 


FK PACKAGE 


(TOP 
VIEW) 
u 
u 
u uu 
za:z>z 


1 2019 


NC 
18 
NC 
RE 
5 
17 
B 
NC 
6 
16 
NC 
DE 
7 
15 
A 
NC 
8 
14 
NC 


9 
1011 
12 13 


U 0 uou 
z 
zzz 
c.:l 


INPUT 
ENABLE 
OUTPUTS 
0 
DE 
A 
B 


H 
H 
H 
L 


L 
H 
L 
H 


X 
L 
Z 
Z 


DIFFERENTIAL 
INPUTS 
ENABLE 
OUTPUT 


A-B 
RE 
R 


VID"'0.2 
V 
L 
H 


-0.2 
V<VID<0.2 
V 
L 
I 


VIDs 
-0.2 
V 
L 
L 


X 
H 
Z 


PRODUCTION 
DATA documents 
contain 
information 
current I' of publication dlte. Products conform to 
specifications 
per the term. 
o! T8"'1 Instruments 
~:~~:~~i~.t::1~1i 
~~::i~~ti:: 
:1~O::~:::t:~~·not 
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SN95176B 
DIFFERENTIAL 
BUS TRJlINSCEIVER 


description 
(continued) 


The driver 
is designed 
to handle 
loads up to 60 mA of sink or source 
current. 
The driver 
features 
positive- 
and 
negative-current 
limiting 
and thermal 
shutdown 
for 
protection 
from 
line fault 
conditions. 
Thermal 
shutdown 
is designed 
t:> occur 
at a junction 
temperature 
of approximately 
150°C. 
The receiver 
features 
a minimum 
input 
impedance 
of 
12 kO, an input 
sensitivity 
of ± 200 
mV, 
and a typical 
input 
hysteresis 
of 50 mV. 


D 


161 A 


171 B 
RE 
16) 


:}BUS 
R 
171 


tThis 
svmbol 
is in accordance 
with 
ANSI/IEEE Std 91-1984 
and 
IEC Publication 
617-12. 


Pin numbers 
shown 
are for the JG package. 


EQUIVALENT 
OF EACH INPUT 


VCC 
------ 


Req 


Driver Input: 
Req == 3 kn NOM 
En~ble Inputs: Req = 8 kn NOM 


TYPICAL 
OF A AND B 110 PORTS 


-- 
VCC 


TYPICAL 
OF RECEIVER 
OUTPUT 


VCC 


TEXAS 
-Ij} 
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SN95176B 


DIFFERENTIAL BUS TRANSCEIVER 


absolute maximum 
ratings over operating free-air temperature 
range (unless otherwise 
noted) 


.................. 
7 V 


-10 
V to 
15 V 


. ... 
5.5 V 


. 
See Dissipation 
Rating 
Table 


-40°C 
to 
110°C 


-65°C 
to 
150°C 
260°C 
JG or W package 
. . .. 
300°C 


Supply 
voltage, 
VCC (see Note 
1) 
. 


Voltage 
at any bus terminal 
. 
Enable input 
voltage. 
. 
. 


Continuous 
total 
dissipation 
... 
Operating 
free-air 
temperature 
range 
Storage 
temperature 
range 
... 
Case temperature 
for 60 seconds: 
FK package 
. 


Lead temperature 
1,6 mm (1/16 
inch) 
from 
the case for 60 seconds: 


TA 
- 
25°C 
DERATING 
FACTOR 
TA 
- 
70°C 
TA 
- 
85°C 
TA 
- 
110°C 
PACKAGE 
POWER 
RATING 
ABOVE 
TA 
- 
25°C 
POWER 
RATING 
POWER 
RATING 
POWER 
RATING 


FK 
1375 
mW 
11.0 
mW/oC 
880 
mW 
715 
mW 
440 
mW 
JG 
1050 
mW 
8.4 mW/oC 
672 
mW 
546 mW 
336 
mW 


W 
1000 
mW 
8.0 mW/oC 
640 
mW 
520 mW 
320 mW 


MIN 
TYP 
MAX 
UNIT 


Supply 
voltage, 
VCC 
4.75 
5 
5.25 
V 


12 


Voltage 
at any bus terminal 
(separately 
or common 
mode), 
VI or Vie 
V 
-7 


High-level 
input 
voltage, 
VIH 
I D, DE, and RE 
2 
V 


Low-level 
input 
voltage, 
VIL 
I D, DE, and RE 
0.8 
V 


Differential 
input 
voltage, 
VID (see Note 2) 
±12 
V 


Driver 
-60 
mA 
High-level 
output 
current, 
IOH 


Receiver 
-400 
~A 


Low-level 
output 
current, 
IOL 


Driver 
60 


mA 


Receiver 
8 


Operating 
free-air 
temperature. 
T A 
-40 
110 
°c 
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driver 
electrical 
characteristics 
over recommended 
range.s of supply 
voltage 
and operating 
free-air 
temperature 
(unless othEirwise 
noted) 


PARAMETER 
TEST CONDITIONS' 
MIN 
Typt 
MAX 
UNIT 


VIK 
Input clamp voltage 
11= 
-18 
mA 
-1.5 
V 


Vo 
Output voltage 
10 = 0 
0 
6 
V 


IVoD11 
Differential 
output 
voltage 
'0 
= 0 
1.5 
6 
V 


IVOD21 


RL = 1000, 
See Figure 1 
2 
V 
Differential 
output 
voltage 


RL = 540, 
See Figure 
1 
1.5 
2.5 
5 
V 


VOD3 
Differential 
output 
\'oltage 
See Note 
3 
4 
V 


AIVODI 


Change 
in magnitude 
of 


±0.2 
V 
differential 
output 
voltage § 


Voe 
Common· mode output 
voltage 
RL = 540, 
See Figure 
1 
3 
V 


AIVoel 


Change 
in magnitude 
of 


±0.2 
V 
common-mode 
output 
voltage § 


Outputs 
disabled, 
I Vo 
= 
12 V 
1 
10 
Output 
current 
I Vo 


mA 


See Note 4 
= 
-7 
V 
-0.8 


IIH 
High-level 
input current 
VI 
= 2.4 V 
20 
~A 


IlL 
Low-level 
input curmnt 
VI = 0.4 
V 
-400 
~A 


Vo 
= 
-7 
V 
-250 


105 
Short-circuit 
output 
:urrent 
Vo 
= 0 
-150 
mA 


Va 
= Vee 
250 


Va 
= 12 V 
250 


Supply 
current 
(total 
package) 
I Outputs 
enabled 
42 
70 
Ice 
No load 
I Outputs 
disabled 


mA 


26 
35 


tThe power-off 
measurement 
in EIA Standard RS-422-A applies to disabled outputs only and is not applied to combined inputs and outputs. 


tAli 
typical 
values 
are at Vee 
= 5 V and TA = 25°C. 


§.dIVOD I and .dIVOC I are the changes in magnitude 
of VOD and VOC respectively, 
that occur when the input is changed from a high 
level to a low level. 


NOTES: 
3. 
See EIA Standard 
RS-4-85 Figure 3.5, Test Termination 
Measurement 
2. 
4. 
This applies for both power on and off; refer to EIA Standard RS-485 for exact conditions. 
The RS-422-A 
limit does not apply 
for a combined 
driver 
clnd receiver terminal. 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


tDD 
Differential-output 
delay time 


RL = 540, 
See Figure 3 
15 
22 
ns 


tTD 
Differential-output 
transitiun 
time 
20 
30 
ns 


tPZH 
Output 
enable time to high level 
RL = 1100, 
See Figure 4 
85 
120 
ns 


tpZL 
Output 
enable time to low level 
RL - 
1100. 
See Figure 5 
40 
60 
ns 


tpHZ 
Output 
disable time from high level 
RL - 
1100, 
See Figure 4 
150 
250 
ns 


.tPLZ 
Output 
disable time from low level 
RL = 1100, 
See Figure 5 
20 
30 
ns 


TEXAS ".!1 
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SN95176B 
DIFFERENTIAL BUS TRANSCEIVER 


DATA 
SHEET PARAMETER 
RS-422-A 
RS-485 


Vo 
Voa, 
Vob 
Voa, 
Vob 


IVOD11 
VO 
VO 


IVOD21 
Vt IRL = 
100 m 
Vt IRL = 
54 m 


IVOD31 


V t (Test 
Termination 


Measurement 
2) 


alVODI 
IIVtl 
- 
IVtl1 
IIVt 
- 
IVtl1 


VOC 
IVosl 
IVosl 


alvocl 
IVos 
- 
Vosl 
IVos 
- 
Vosl 


10S 
Iisal, 
Ilsbl 


10 
Ilxal, 
IIxbl 
lia, lib 


receiver electrical 
characteristics 
over recommended 
ranges of common-mode 
input voltage, 
supply 


voltage, 
and operating 
free-air temperature 
(unless otherwise 
noted) 


PARAMETER 
TEST CONDITIONS 
MIN 
Typt 
MAX 
UNIT 


VTH 
Differential-input 
high-threshold 
voltage 
Vo 
= 2.7 
V, 
10 ~ -0.4 
mA 
0.2 
V 


Vn 
Differential-input 
low-threshold 
voltage 
Vo 
= 0.5 
V, 
10 ~ 8 mA 
-0.2~ 
V 


Vhvs 
Hysteresis 
§ 
50 
mV 


VIK 
Enable-input 
clamp 
voltage 
11= 
-18 
mA 
-1.5 
V 


VOH 
High-level 
output 
voltage 
VIO 
= 
-200 
mY, 
10H = 
-400 
~A, 


2.7 
V 


See Figure 2 


VOL 
Low-level 
output 
voltage 
VID 
~ 
- 200 
mY, 
10L ~ 8 mA, 
0.45 
V 


See Figure 2 


10Z 
High-impedance-state 
output 
current 
Vo 
~ 0.4 
V to 2.4 
V 
±20 
~A 


Other input 
= 0 V, 
I VI ~ 12 V 
1 


II 
Line input 
current 
< 
I VI 
mA 


See Note 
5 
~ -7 
V 
-0.8 


IIH 
High-level 
enable-input 
current 
VIH 
= 2.7 
V 
20 
~A 


IlL 
Low-level 
enable-input 
current 
VIL 
= 0.4 
V 
-100 
~A 


ri 
Input 
resistance 
VI 
= 
12 V 
12 
klJ 


10S 
Short-circuit 
output 
current 
-15 
-85 
mA 


I Outputs 
enabled 
42 
70 
ICC 
Supply 
current 
Itotal 
packagel 
No load 
I Outputs 
disabled 


mA 
26 
35 


tAli 
typical 
values 
are at VCC 
~ 5 V, TA 
= 
25°C. 


tThe 
algebraic convention, 
in which the less-positive 
(more-negative) 
limit is designated 
minimum, 
is used in this data sheet for common- 


mode input voltage 
and threshold 
voltage 
levels only. 
§Hysteresis 
is the difference 
between 
the positive-going 
input threshold 
voltage, 
VT +, and the negative-going 
input threshold 
voltage, 
VT _. 
See Figure 4. 
NOTE 5: 
This applies for both power 
on and power 
off. 
Refer to EIA Standard 
RS-485 
for exact 
conditions. 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


tpLH 
Propagation 
delay time, 
low-to-high-Ievel 
output 
VID 
~ 0 to 3 V, 
21 
35 
ns 


tpHL 
Propagation 
delay time, 
high-to-Iow-Ievel 
output 
CL ~ 
15 pF, 
See Figure 6 
23 
35 
ns 


tpZH 
Output 
enable time to high level 
10 
20 
ns 


tpZL 
Output 
enable time to low level 
CL ~ 
15 pF, 
See Figure 7 


12 
20 
ns 


tpHZ 
Output 
disable time from 
high level 
20 
35 
ns 


tpLZ 
Output 
disable time from 
low level 
CL = 
15 pF, 
See Figure 7 


17 
25 
ns 
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GENERATOR 


(See Note A) 


CL=50pF 


(See Note Bl 


INPUT 
f15V 
\;5: 
3V 


I 
' 
I 
I 
° V 
I 
I 
IOO~ 
l4-t!--,oo 
I 
I 
I 
T- 
~Z.5V 


I 
50% 


II 
~ -Z.5 V 


-.I ~ 
'TO 


50% 
I 
I 


'TO -+l 
:.. 


GENERATOR 


(See Note Al 


INP~3V 


I 
I 
OV 


~IPZH 
I 
O.~v 


I 
I 
_LVOH 


OUTPUT 
1z3 
V 
: R 


---" 
IPHZ~ 
Voff"'OV 


5V 


I 
_ __ t RL = 110 n 


~OUTPUT 


CL =50pF T 
{See Nole 
B I 
_ 
GENERATOR 


(See Note A) 


INPUTJ1.5 
V 
~ 
~ V- 
- 
-- 
3 V 


I 
I -----OV 


'PZL~ 
I 
I 
I 
I 
~IPLZ 


I 
g: 
5V 


\Z.3V 
f"0.5V 


_.---- 
-,- 
VOL 


NOTES: 
A. 
The input pulse is supplied by a generator having the following 
characteristics: 
PRR ~ 
MHz. 
50% 
duty cycle, 
tr :s 6 ns, 


If '" 5 ns, Zo = 50!l. 
8. 
CL includes probe and jig capacitance. 


C. 
Equivalent test circuits may be substituted 
for actual testing. 
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GENERATOR 


(See Note A) 


~ 


-- 
3V 


INPUT 
1.5V 
11.5V 


I 
I 
0 V 
I 


tPlH--44-+l 
~tPHl 


~ 


-:-- 
VOH 


OUTPUT 
1.3 V 
1.3 V 


VOL 


VOL TAGE WAVEFORMS 


GENERATOR 


(See Note A) 


~ 


-----3V 


INPUT 
I 
----1.5V 


I 
OV 


tPZH -+l 
14- 


~ 
~VOH 


OUTPUT 
~ 
~ 
~ 
_ 
O.V 


INPUT 0--- 


3V 


--"i .~. 
L OV 


tPHZ~ 
~: 
r- 


OUTPUT 
T - - '---.L. 
_ 


$1 to 
1.5 V 
52 closed 
53 closed 


tee Note B) 


~ 


_-_-3V 


INPUT 
----1.5V 


I 
S1to-1.5V 
I 
0 V $2 closed 
I 
53 open 


tPZl~ 


I 


OUTPUT ~ 
~4.5V 


VOL 
£'( 


--3V 


INPUT 
I 
1.5 V 


I 
OV 
I 
tp l Z ---l+-+t 


. 
~--~1.3V 


OUTPUT~ 
O.5V 
'-- 


VOL 


S1to-1.5V 
52 closed 
53 closed 


VOL TAGE WAVEFORMS 


FIGURE 
7. 
RECEIVER 
OUTPUT 
ENABLE 
AND 
DISABLE 
TIMES 


NOTES: 
A. 
The 
input 
pulse is supplied 
by a generator 
having 
the following 
characteristics: 
PAR 
~ 
MHz. 
50% 
duty 
cycle, 
tr 
:$ 6 ns, 


1f '" 
5 ns, Zo 
~ 
50 n. 


B. 
CL includes 
probe 
and jig capacitance. 


C. 
Equivalent 
test 
circuits 
may 
be substituted 
for actual 
testing. 
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DRIVER HIGH-LEVEL OUTPUT VOLTAGE 
DRIVER LOW-LEVEL OUTPUT VOLTAGE 
vs 
vs 
DRIVER HIGH-LEVEL OUTPUT CURRENT 
DRIVER LOW-LEVEL OUTPUT CURRENT 
5 
5 
Vcc 1=5 v_ 
TA = 25°C 
F:::::::: t---. 


r-........ 


..•....... 


I'-.. 


\ 


. 


> 
4.5 


1., 
Cl 
4 
e 
"0 
3.5 
> 
S 
3 
Q. 
S0 
2.5 
Q; 
> 
2 
., 
...• 
i:. 


1.5 
Cl:f 


1J:0 
0.5 
> 
o o 
-20 
-40 
-60 
-80 
-100 
-120 


10H-High-Level 
Output 
Current-mA 


> 
4.5 


1., 
4 
Cle 
"0 
3.5 
> 
S 
3 
Q. 
S 
2.5 
0 
Q; 
2 
> 
'"...• 
~ 
1.5 
0...• 


1...• 
0 
0.5 
> 


1 
VCC = 5 V 
-TA 
= 25°C 


I 
I 
I 
II 
---- --- 


./ 


DRIVER DIFFERENTIAL OUTPUT VOLTAGE 


vs 
DRIVER OUTPUT CURRENT 
4 
> 
'1 
3.5 
'"'"e 
"0 
3 
>:; 
2.5 
So 
:>0 
2 
0;.., 
c~ 1.5 
~0 
I 
00 0.5 
> 


I l 
VCC = 5 V I-- 


"- t'--.. 
TA = 25°C 


"- 
........... 


........... 


r-..... 


"" 


\ 
\ 
o o 
10 
20 
30 
40 
50 
60 
70 
80 
90 
100 


10 - Output 
Current-mA 
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TYPICAL 
CHARACTERISTICS 


RECEIVER 
HIGH-LEVEL 
OUTPUT 
VOLTAGE 
RECEIVER 
HIGH-LEVEL 
OUTPUT 


vs 
vs 
HIGH-LEVEL 
OUTPUT 
CURRENT 
FREE-AIR 
TEMPERATURE 
5 
5 
VID = 0.2 V 
TA = 25°C 


-10 
-20 
-30 
-40 
-50 


IOH-High·Level 
Output 
Current-mA 


FIGURE 11 


RECEIVER 
LOW-LEVEL 
OUTPUT 
VOLTAGE 
vs 


RECEIVER 
LOW-LEVEL 
OUTPUT 
CURRENT 


0.6 


VCC = 5 V 
> 
TA = 25°C 
I 
& 
0.5 
:!0> 
0.4 
~ 
" 
S- 
"0 
0.3 
a; 
>•.-'~ 
0.2 
0-'I-' 
0.1 
0> 


0 


0 
5 
10 
15 
20 
25 
30 


IOL -Low 
Level Output 
Current-mA 


FIGURE 13 


> 
I 
~4 
:!o> 
:; 3 
0.:;o 
a; 
~ 2 
-' 
.i:. 
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• 
Eight 
Independent 
Full-Duplex 
Serial Data 
Lines 


• 
Programmable 
Baud Rates Individually 
Selectable 
for the Transmitter/Receiver 
of 
Each Line (50 to 
19.200 
Baud) 


• 
Summary 
Registers 
Allow 
a Single 
Read to 
Detect 
a Data Set Change 
or to Determine 
the Cause of an Interrupt 
on Any 
Line 


• 
Triple 
Buffers 
for Each Receiver 


• 
Device 
Scanner 
Mechanism 
Reports 
Interrupt 
Requests 
Due to 
Transmitter/Receiver 
Interrupts 


• 
Independently 
Programmable 
Lines for 
Interrupt-Driven 
Operation 


• 
Modem 
Status 
Change 
Detection 
for Data 
Set Ready 
(DSR) and Data Carrier 
Detect 
(DCD) Signals 


• 
Programmable 
Interrupts 
for Modem 
Status 
Changes 


• 
Synchronizes 
Critical 
Read-Only 
Registers 


• 
Replaces 
Eight Signetics 
2661 
UARTs 


• 
Direct 
Second 
Source 
to DEC DC349 
(78808) 
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DESCRIPTION 


Cerquad 
Gull-Wing 


Cerquad 
Straight 


Plastic 
PLCC 


TI 
DEC 


HA 
GA 


HB 
FA 
FN 
description 


The 
TCM78808 
octal 
asynchronous 
receiver/transmitter 
is 
designed 
for 
the 
new 
generations 
of 
asynchronous 
serial 
communications 
and for 
microcomputer 
systems. 
The 
device 
performs 
the 
basic 
operations 
necessary 
for simultaneous 
reception 
and transmission 
of asynchronous 
messages 
on eight 


independent 
lines. 


On-chip 
baud rate generation 
allows 
the designer 
to select 
and program 
anyone 
of 16 rates between 
50 
and 19,200 
baud. Baud rates are selectable 
for each receiver and transmitter. 
A built-in scanning 
mechanism 
provides 
an alternative 
to the customary 
polling 
of status 
registers. 


The TCM78808 
functions 
as a serial-to-parallel, 
parallel-to-serial 
converter/controller. 
It can be programmed 
by a microprocessor 
to provide 
different 
characteristics 
for each of its eight 
serial data lines (stop 
bits, 
parity, 
character 
length, baud rates, etc.). Each individual 
serial line functions 
as a one-line UART-type 
device. 


An integral 
interrupt 
scanner 
checks 
for device 
interrupt 
conditions 
on the eight 
lines of the TCM78808. 
Its scanning 
algorithm 
is designed 
to give priority 
to receivers 
over transmitters. 
The scanner 
can also be 
programmed 
to check 
for 
interrupts 
due to changes 
in modem 
control 
signals 
(DSR and DCD). 


The TCM78808 
contains 
two 
types 
of programmable 
registers: 
line specific 
and summary. 
The six line- 
specific 
registers 
provide 
independent 
control 
of each of the eight 
serial 
lines. 
Two 
summary 
registers 
consolidate 
information 
about 
the 
current 
state 
of all eight 
lines and allow 
programs 
to service 
device 


interrupts 
quickly 
and efficiently. 


PRODUCTION DATA documents 
contlin information 


currlnt 
II of publiUltion dlte. Product. conform to 
specifications 
per thl terms of Tlxal Illstruments 
::~~i~'i~:1~1~ 
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:IIO;::~~:~~ 
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Each of the eight serial data lines in the TCM78808 has a set of line-specific registers for buffering data 
into and out of the line and for external control of line characteristics. The receiver buffer register comprises 
a character assembly regisler plus a two-entry, first-in first-out (FIFO)buffer. The transmitter holding register 
provides similar functions on the output side. Information about the current state of the given line is contained 
in the (read-only)status register. Two mode registers control communications parameters. One mode register 
handles stop bits, parity, character length, and modem control interrupt enable (MCIE). The second mode 
register sets the incoming and outgoing baud rates. The command register controls various other functions 
of the given line. 


The TCM78808 
has a pair of summary registers that provide the current status of all eight serial data 
lines. This makes it possitle to determine that line status has changed with a single read operation. The 
(read-only) interrupt summary register indicates that an interrupt has occurred and contains both the line 
number that generated the interrupt and the corresponding direction of flow (transmitter or receiver). With 
both MCIEs set and receiver interrupt enabled, the interrupt summary register will respond to changes 
in DSRor DCD. The data-!:et-change summary register monitors changes in DSRor DCD on a line-by-line 
basis and indicates whether a modem status change has occurred on each data line subsequent to the 
last time the corresponding bit was cleared. 


The TCM78808 
is characterized for operation from OOCto 70°C. 


SIGNAL 
DESCRIPTION 


AO THRU 
AS 
Address 
bits 0 through 
5 select 
the 
internal 
registers 
in the TCM7880B. 


CLK 
Clock input for timing 


CS 
Chip Select. When low. activates the TCM78808 
to receive and transmit data over data lines OLD through DL7. 


DCOO THRU 
OC07 
Data-Set 
Carrier 
Detect 
inputs 
monitor 
data-set 
carrier 
detect 
signals 
from 
modems. 


OLO THRU 
OL7 
Data 
Lines 0 through 
7 receive 
and transmit 
the parallel 
data. 


OSl, 
l5S2 
Data 5tro Jes 1 and 2 receive timing information 
for data transfers. 
The 5ST and DS2 inputs must be connected 


together. 


OSRO THRU 
OSR7 
Data 
Set Ready 
inputs 
monitor 
data-set-ready 
signals 
from 
modems. 


IRQ 
Interrupt 
Request 
output 
requests 
a processor 
interrupt. 


IRQLNO 
THRU 
IRQLN2 
lriterrupt 
Request 
Line number 
outputs 
indicate 
the line number 
of the originating 
interrupt 
request. 


IRQTXRX 
Interrupt Ilequest Transmit/Receive 
output indicates whether 
an interrupt request is for transmitting 
or receiving 


data. 


MRESET 
Manufacturing 
Reset. 
For manufacturing 
use 


ROY 
Ready 
output 
indicates 
when 
the TCM78808 
is ready to participate 
in data-transfer 
cycles. 


RESET 
Reset 
input 
initializes 
the internal 
logic. 


RXOO THRU 
RX07 
Receive 
Data 
inputs 
accept 
asynchronous 
bit·serial 
data 
input streams. 


TXOO 
THRU 
TX07 
Transmit 
Data 
output 
provides 
asynchronous 
bit-serial 
data 
output 
streams. 


VOOO 
THRU 
V002 
5-V 
nominal 
power 
supply 


VSSO 
THRU 
VSS2 
Ground 
mference 


WR 
Write 
input 
specifies 
direction 
of data transfer 
on the OLO through 
DL7 lines. 
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CLK 


MRESET 
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TXDO 


RXDO 


DSRO 


DCi50 


TXDI 


RXDl 


DSRI 


DCDI 


TXD2 


RXD2 


DSR2 


DCD2 


TXD3 


RXD3 


DSR3 


DCD3 


TXD4 


RXD4 


DSR4 


DCD4 


TXD5 


RXD5 


DSR5 


DCD5 


TXD6 


RXD6 


DSR6 


DCD6 
TXD7 


RXD7 


DSR8 


i5CD8 


TCM78808 
OCTAL ASYNCHRONOUS RECEIVER/TRANSMITTER 


absolute 
maximum 
ratin!}s 
over operating 
free-air 
temperature 
range 


Supply 
voltage, 
VDD(see 
Note 
1) 
. . . . . . . . . . .. 
7 V 
Input 
voltage, 
VI . .. 
- 5 V to 7 V 
Input 
current, 
II . . .. 
- 30 mA to 5 mA 
Operating 
free-air 
temperature 
range. 
. . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . .. 
OOC to 70°C 
Storage 
temperature 
range: 
HA or HB package 
. . . . . . . . . . . . . . . . . . . . . . . . .. 
- 65°C 
to 150°C 


FN package. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
OOC to 125°C 


MIN 
NOM 
MAX 
UNIT 


Supply 
voltage, 
VOO 
4.75 
5 
5.25 
V 


High·level 
input 
voltage, 
VIH 
2 
V 


Low-level 
input voltage, 
VIL 
0.8 
V 


Operating 
free-air 
temperature. 
1 A 
0 
70 
°C 


electrical characteristics 
over recommended 
operating free-air temperature 
range, Voo - 
5.25 V (unless 
otherwise 
noted) 


PARAMETER 
TEST CONDITIONS 
MIN 
MAX 
UNIT 


VOO 
~ 4.75 
V, 


VOH 
High-level 
output 
voltage 
10H for OLO thru 
OL7 = 
-3.5 
mA, 
2.4 
V 


10H for all other 
(except 
IRQ and ROY) ~ -2 
mA 


VOO 
- 
4.75 
V, 


VOL 
Low-level output voltage 
10L for OLO thru 
OL7 = 5.5 
mA, 
0.4 
V 


10L for all other 
~ 3.5 
mA 


IIH 
High-level 
input current 
VI = 5.25 
V 
10 
/loA 


IlL 
Low-level 
input current 
VI 
~ 0 
-10 
p.A 
I OLO-OL7 
-50 
-180 


lOSt 


Short-circuit 
mA 
I All other 
outputs 
VOO 
~ 
5.25 
V 
output current 
____ 
-30 
-110 


except 
IRQ and ROY 


t Off-state output current, 
Vo 
= 2.4 V 
-10 
p.A 
10ZH 
high-level 
voltage 
applied' 


10ZL* 
Off-state output current. 
Vo 
= 0.4 
V 
10 
/loA 
low-level 
voltage 
applied 


100 
Supply 
current 
VOO = 5 V, 
TA 
= 25°C 
200 
mA 


Ci 
Input 
capacitance 
4 
pF 


Cio§ 
Input/output 
capacitance 
5 
pF 


t Not more than one output 
should be short circuited 
at a time, and the duration 
of the short should not exceed 
1 second. 


*' All 3-state 
output 
drivers 
are wired 
in an I/O configuration. 
The parameters 
include the driver and receiver input currents. 


§This parameter 
includes the capac itive loads of the output 
driver and the receiver 
input. 
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PARAMETER 
TEST CONDITIONS 
MIN 
MAX 
UNIT 


twl 
Pulse duration, 
DS1/DS2 
low 
WR high 
0.18 
10 
~s 


tw2 
Pulse duration, 
DS1/DS2 
high 
450 
ns 


tw3 
Pulse duration, 
DST/DS2 
low 
WR low 
0.13 
10 
~s 


tsu1 
Setup time, 
A5-AO 
valid before DST and DS2 low 
30 
ns 


tsu2 
Setup time, 
WR high before DST and DS2 low 
30 
ns 


tsu3 
Setup time, 
~ 
low 
before DST and DS2 low 
30 
ns 


tsu4 
Setup time, 
DL7-DLO valid before DST and DS2 low 
130 
ns 


thl 
Hold time, 
A5-AO valid after DST and ~ 
high 
10 
ns 


th2 
Hold time, WI'i high or low after 
DSl 
and DS2 high 
10 
ns 


th3 
Hold time, CS low 
after 
DS 1 and DS2 high 
10 
ns 


th4 
Hold time, 
DL7-DLO valid after 
DSl 
and DS2 high 
30 
ns 


tv 
Valid time, 
DL7-DLO after 
DSl 
and DS2 high 
0 
ns 


PARAMETER 
TEST CONDITIONS 
MIN 
MAX 
UNIT 


ten 
Enable time 
CL = 
150 pF 
165 
ns 


CL = 50 pF 
50 


tdis 
Disable 
time 
CL = 
100 pF 
60 
ns 


CL = 
150 pF 
65 


tpdl 
Propagation 
delay 
time, 
from CS low to ROY low 
CL = 50 pF 
90 
ns 


tpd2 t 
Propagation 
delay 
time, 
from CS high to ROY high 
CL = 50 pF 
210 
ns 


tpd3 
Propagation 
delay time, 
from 
DSl 
and DS2 low to DL7-DLO valid 
CL = 
150 pF 
165 
ns 


tpd4 t 
Propagation 
delay time, 
from DST and DS2 low to iRQ high 
CL = 50 pF 
635 
ns 


tTotal 
rise time 
is dependent 
upon internal 
delay 
plus the pull-up 
delay 
introduced 
by the external 
resistor 
being 
used. 
Parameter 
tpd2 
is calculated 
from tpd2 
= 75 ns + RCL, and tpd4 
is calculated 
from tpd4 
= 500 
ns + RCL where 
R = value of th~ resistor that connects 
to CL in Figure 
1. 


TEST CONDITIONS 
MIN 
MAX 
UNIT 


fclock 
Clock 
frequency 
4.9152 
MHz 


tw4 
Pulse duration, 
clock 
high or low 
95 
ns 


tw5 
Pulse duration, 
RESET low 
1 
~s 


tw6 
Pulse duration, 
DCD7-DCDO 
and DSR7-DSRO high or low 
1 
~s 


tw7 
Pulse duration, 
TXD7- TXDO high or low 
250 
ns 


tsu5 
Setup time, 
DST and DS2 high before 
RESET high 
900 
ns 


tsu6 
Setup time, 
MRESET high before 
RESET low 
250 
ns 


th5 
Hold time, 
DS 1 and DS2 high after 
RESET high 
1 
~s 


th6 
Hold time, 
MRESET high after 
RESET high 
250 
ns 


tdl 
Delay time, 
IRQLN2-IRULNO 
and IRUTXRX 
valid to IRa low 
CL - 
50 pF 
100 
ns 


td2 
Hold time, 
IRQLN2-IRQLNO 
and IRQTXRX valid afler iRQ high 
CL = 50 pF 
100 
ns 
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r 
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_ 
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I 
~ 
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-~ 
II 
II, 
CS 
~ 
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tsu3~ 
I 
Ii.-.L-th3 
II 
I 
I 


RDY~ 
I 
II 
/1 
III 
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FIGURE 3. 
BUS READ CYCLE TIMING WAVEFORMS 
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DS1-DS2 
1\ 
n4 
~ 
II 
Iw2 
~I 
I I4--lw3--+l 
I 


AO-A5 
~ 
: : VALIDADDRESSI: 
~ 
X 


I.u 1--/+-+j 
I 
I t+-t+- 
Ih1 
I 


WR 
, 
II 
II I 


1 II 
" 
I 
lou2-+1 
~ 
-fl 
~lh2 


CS 
\ 
II 
I' 
II 
I 
I I 
II 
W--1h3 
tau3 


'" 
~II 
-M 
I 


ROY 
I 
\. 
I 
I I 
I 
/1 
I 
1 I 
II 
I 
I 
Ipd1-4---.l 
I 
I I 
14 
~ 
Ipd2 


DLO-DL7 
I ( 
VALID t~TA 
IN 
) 


1 
~lh4~ 
I I+--l.u4 ---+I 


IRQ 
I 
II 
I 
I 
~lpd4 


\•..._--/1 
1\ 
I.-lw4-.1 


CLOCK 
IRQLN2-IRQLNO. 
..----- 


IRQTXRX ----------x~I---------------r------ 


I 
\ 
II 
I 
I 
-,------- 
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I.-'d2--+l 


INTERRUPT 


RESET---r... 
/' 
1 
I -,-----------1 
~Ih6-.j 
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I 
1 


MRESETJ: 
I 
! ! 
\ 


DSf-5S2 =.i 
!.-1.U6/1 
I I 
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14 
Ih5 


CLK~~ 
I 


1 
, 
r+-IW4~ 


~=.:::::::::::::x 
VALID DCD.DSRDATA 
I 
~----lw6 


x""' 
_ 
I 
~I 
, 
/1 
~ 
r- 
I 
I 
I 
t+--Iw7---~ 
14 
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INPUT ~-----I-----2V 
STROBE 
I 
----- 
-----O.BV 
II 
I 
I l+--.t- th 
l4--+l-th 
tsu~ 
I ••.....••.. 
tsu 
1 
I 
I 
I 


INPUT )( 
]C~-- 
2 V 
~D 
~-UV 


f----\-----2V 
INPUT J:-----\-----O.BV 


I 
, 
I 
I 
---- 
I rVO (2 VI 
OUT-Of· PHASE 
:1 
\ 
I, 
OUTPUT 
_ 


tplH 
'4 
~-,--1---- - 
Vo (O.B VI 


tpHl 
14 
~ 
/~---"\L-T- Vo (2 VI 


----. 
Vo (0.8 VI 


electrical operation 


data 
and address 


data lines (OL7 through OLD) 


These lines are used for the parallel transmission 
and reception 
of data between 
the CPU and the TCM78808. 


The receivers 
are activatod 
by the data strobe 
(OS 1, OS2) signal. 
The output 
drivers 
are active 
only when 
the chip 
select 
(CS) signal 
is low 
(active), 
the data 
strobe 
(OS 1, OS2) signal 
goes 
low 
(active), 
and the 
write 
(WR) signal 
is high linactive). 
The drivers 
will 
become 
inactive 
(high impedance) 
within 
50 ns when 
one or more 
of the 
following 
occurs: 
the 
chip 
select 
(C5) signal 
goes 
high, 
the data 
strobe 
(OS 1, OS2) 
goes 
high, 
or the 
write 
(WR) signal 
goes 
low. 


address lines (A5 through AD,' 


These lines select 
which 
internal 
register 
is accessible 
through 
the data I/O lines (OL7 through 
OLO) when 
the data strobe 
(OS1, OS:2) and chip select 
(CS) signals 
are low. Table 
1 lists the addresses 
corresponding 
to each register. 
The receiver 
buffer 
and transmitter 
holding 
register 
for each line have the same address. 


When the (WR) signal is high, the address accesses the receiver buffer 
register. 
When WR is low, it accesses 
the 
transmitter 
holding 
rugister. 
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ADDRESS 
LINE' 
READ/ 
REGISTER 
AS 
A4 
A3 
A2 
At 
AD 
WRITE 


L 
L 
L 
L 
L 
L 
Read 
Une 0 Receiver 
Buffer 


L 
L 
L 
L 
L 
L 
Write 
Une 0 Transmitter 
Holding 


L 
L 
L 
L 
L 
H 
Read 
Line 0 Status 


L 
L 
L 
L 
H 
L 
Read/Write 
Line 0 Mode 
Registers 
1 and 
2 


L 
L 
L 
L 
H 
H 
Read/Write 
Line 0 Command 


L 
L 
H 
L 
L 
L 
Read 
Line 1 Receiver 
Buffer 


L 
L 
H 
L 
L 
L 
Write 
Line 1 Transmitter 
Holding 


L 
L 
H 
L 
L 
H 
Read 
line 
1 Status 


L 
L 
H 
L 
H 
L 
Read/Write 
Line 1 Mode 
Registers 
1 and 
2 


L 
L 
H 
L 
H 
H 
ReadlWrite 
Line 1 Command 


L 
H 
L 
L 
L 
L 
Read 
Line 2 Receiver 
Buffer 


L 
H 
L 
L 
L 
L 
Write 
Line 2 Transmitter 
Holding 


L 
H 
L 
L 
L 
H 
Read 
Line 2 Status 


L 
H 
L 
L 
H 
L 
Read/Write 
Line 2 Mode 
Registers 
1 and 
2 


L 
H 
L 
L 
H 
H 
Read/Write 
Line 2 Command 


L 
H 
H 
L 
L 
L 
Read 
Line 3 Receiver 
Buffer 


L 
H 
H 
L 
L 
L 
Write 
Line 3 Transmitter 
Holding 


L 
H 
H 
L 
L 
H 
Read 
Line 3 Status 


L 
H 
H 
L 
H 
L 
ReadIWrite 
Line 3 Mode 
Registers 
1 and 
2 


L 
H 
H 
L 
H 
H 
ReadlWrite 
Line 3 Command 


H 
L 
L 
L 
L 
L 
Read 
Line 4 Receiver 
Buffer 


H 
L 
L 
L 
L 
L 
Write 
Line 4 Transmitter 
Holding 


H 
L 
L 
L 
L 
H 
Read 
line 
4 Status 


H 
L 
L 
L 
H 
L 
Read/Write 
Line 4 Mode 
Registers 
1 and 2 


H 
L 
L 
L 
H 
H 
Read/Write 
Line 4 Command 


H 
L 
H 
L 
L 
L 
Read 
Line 5 Receiver 
Buffer 


H 
L 
H 
L 
L 
L 
Write 
Line 5 Transmitter 
Holding 


H 
L 
H 
L 
L 
H 
Read 
Line 5 Status 


H 
L 
H 
L 
H 
L 
Read/Write 
Line 5 Mode 
Registers 
1 and 
2 


H 
L 
H 
L 
H 
H 
Read/Write 
Line 5 Command 


H 
H 
L 
L 
L 
L 
Read 
Line 6 Receiver 
Buffer 


H 
H 
L 
L 
L 
L 
Write 
Line 6 Transmitter 
Holding 


H 
H 
L 
L 
L 
H 
Read 
Line 6 Status 


H 
H 
L 
L 
H 
L 
Read/Write 
Line 6 Mode 
Registers 
1 and 2 


H 
H 
L 
L 
H 
H 
Read/Write 
Line 6 Command 


H 
H 
H 
L 
L 
L 
Read 
Une 
7 Receiver 
Buffer 


H 
H 
H 
L 
L 
L 
Write 
Line 7 Transmitter 
Holding 


H 
H 
H 
L 
L 
H 
Read 
Line 7 Status 


H 
H 
H 
L 
H 
L 
Read/Write 
Line 7 Mode 
Registers 
1 and 
2 


H 
H 
H 
L 
H 
H 
Read/Write 
Line 7 Command 


X 
X 
X 
H 
L 
L 
Read 
Interrupt 
Summary 


X 
X 
X 
H 
L 
H 
Read 
Data 
Set Change 
Summary 
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bus transaction control 


chip select 
(eS) 


This signal, when low, permits data transfers through the DL7 through DLOlines to or from the internal 
registers. Data transfer is controlled by the data strobe (DS1, DS2) signal and the write (WR) signal. 


data strobe 
(OS " 052) 


The data strobe inputs (l>S1and DS2) must be connected together. This input receives timing information 
for data transfers. During a write cycle, the CPU activates the data strobe signal when valid output data 
is available and deactivates the data strobe signal before the data is removed. During a read cycle, the 
CPU activates the data strobe signal, and the TCM78808 transfers the valid data. 


When the data strobe signal is high, the DL7 through DLO lines are in a high-impedance state. 


write (WR) 


The write (WR) signal specifies the direction of data transfer on the DL7 through DLOpins by controlling 
the direction of their transceivers. If the WR signal is low during a data transfer (with the CS, DS1, and 
DS2 signals also low), the TCM78808 receives data from DL7 through DLO.If the WR signal is high during 
a write data transfer, the TCM78808 drives data onto the DL7 through DLO lines. 


interrupt request (IRQ) 


The IRQ output is an active-low, open-drain output. The integral interrupt scanner drives the IRQ signal 
low when it has detected an interrupt condition on one of the eight serial data lines. 


interrupt request 
transmit/rectlive 
(IROTxRx) 


This signal indicates when the interrupt scanner stops and activates IRQbecause of a transmitter interrupt 
condition (lRQTxRx = HI or because of a receiver interrupt condition (lRQTxRx = Ll. The signal is valid 
only while the IRQsignal is low. The state of IRQTxRxsignal also appearsas bit 0 of the interrupt summary 
register. 


interrupt requsst 
lins numbsr 
,rIROLN2 through IROLNO) 


These lines indicate the line number at which the TCM78808 interrupt scanner stopped and activated 
the interrupt request (IRQ)signal. The number on these lines is valid only while the IRQsignal is low. Line 
IRQLN2 is the high-order bit, and the IRQLNOline is the low-order bit. 


The state of these signals also appearsas bits in the interrupt summary register: IRQLN2as bit 3, IRQLN1 
as bit 2, and IRQLNOas bit 1. Table 2 shows the line numbers corresponding to settings of IRQLN2through 
IRQLNO. 
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TABLE 
2. 
TCM78808 
INTERRUPT 
REQUEST 
LINE INDICATIONS 


INTERRUPT 
REOUEST 
IROLN2 
IROLNl 
IROLNO 
LINE NUMBER 


L 
L 
L 
0 


L 
L 
H 
1 


L 
H 
L 
2 


L 
H 
H 
3 


H 
L 
L 
4 


H 
L 
H 
5 


H 
H 
L 
6 


H 
H 
H 
7 


transmit 
data 
(TXD7 
through 
TXDO) 


These 
outputs 
transmit 
the asynchronous 
bit-serial 
data streams. 
They 
remain 
at a high level when 
no 
data is being transmitted 
and at a low level when the TxBRK bit in the command 
register 
of the associated 
line is set. 


receive 
data 
(RXD7 
through 
RXDO) 


These lines accept 
asynchronous 
bit-serial 
data streams. 
The input 
signals 
must 
remain 
at the high level 
for at least one-half 
bit time before a high-to-Iow 
transition 
is recognized. 
A high-to-Iow 
transition 
is required 
to signal 
the beginning 
of a start 
bit and initiate 
data 
reception. 


modem 
signals 


data 
set ready 
(DSR7 
through 
DSRO) 


These eight inputs, 
one for each serial data line on the TCM78808, 
are typically 
connected 
via intervening 
level converters 
to the data set ready outputs 
of modems. 
A TTL low 
at a DSR pin causes 
the DSR bit 
(bit 7) in the status 
register 
of the corresponding 
line to be activated. 
A TTL high at a DSR pin causes 
the 
DSR bit in the'status 
register 
of the corresponding 
line to be inactive. 
A change 
of this 
input 
from 
high to low or low to high causes the activation 
of the data set change 
(DSCHNG) 
bit that 
corresponds 
to this line in the data set change 
summary 
register. 
Changes 
from one level to the other 
and back again 
that 
occur 
within 
1 I's may not be detected. 


carrier 
detect 
(DCD7 
through 
DCDO) 


These 
eight 
inputs, 
one for 
each 
serial 
data 
line of the 
TCM78808, 
are typically 
connected 
through 
intervening 
level converters 
to the received-Iine-signal-detect 
(also called carrier-detect) 
outputs 
of modems. 


A TTL low at a DCD input causes the DCD bit of the corresponding 
line status 
register 
to be deactivated. 
A change 
of this 
input 
from 
high to low 
or low 
to high causes 
the 
activation 
of the data-set-change 
(DSCHNG) 
bit that 
corresponds 
to this line in the data-set-change 
summary 
register. 
Changes 
from 
one 


level to the other 
and back again that 
occur 
within 
1 I'S may not be detected. 
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general control signals 


resdy (RDY) 


The ROY output is an open-drain output. Upon detecting a negative transition of CS, the TCM78808 
activates the ROYsignedto indicate readinessto take part in data transfer cycles. The ROYsignal deactivates 
on the trailing edge of CS. 


reset (RESET) 


When the RESETinput goes low, the Tx07 through TxOO lines are low, and all internal status bits listed 
in the Architecture Summary paragraph are cleared. 


msnufscturing reset (MRESET) 


This signal is for manufacturing use only. The input should be connected to ground for normal operation. 


clock signals 


clock input (eLK) 


All baud rates and internal clocks are derived from this input. Normal operating frequency is 4.9152 
MHz 
±0.1%, 
and duty cycle is 50 ±5%. 
. 


architecture 
summary 


line-specific registers 


Each of the eight serial data lines has a set of registers for buffering data into and out of the line and for 
external control of the line characteristics. These registers are selected for access by setting the appropriate 
address on lines A5 through AO. Lines A5 through A3 select one of the eight data lines. Lines A2 through 
AO select the specific register for that line. Refer to Table 1 for the register address assignments. 


receiver buffer register 


Eachline receiver consi~,tsof a character-assembly register and a two-entry FIFOthat is the receiver buffer 
register. When the RxEIIIbit in a line command register is set, received characters are moved automatically 
into the line receiver buffer as soon as they have been deserialized from the associated communications 
line. When there are characters in this FIFO, the RxROY bit is set in the status register for the line. 


The activation of the RxROY signal for a line that already has the RxlE bit of its command register set 
causes the interrupt scanner logic to stop and generate an interrupt condition (the IRQsignal is low). When 
the receiver buffer is read, the interrupt condition is cleared (the IRQsignal is high). and the interrupt scanner 
resumes operation. 


If there is another entry in a line FIFO,the RxROYbit remains active. When the interrupt scanner reaches 
this line again, the activation of RxROY causes the scanner to halt and generate another interrupt (IRQ 
goes low). 


The RESETsignal clears the RxENbit and initializes the receiver logic. The RxROYflag is cleared, and the 
receiver buffer register I)utputs become undefined. Any data in th~ FIFO at that time is lost. 
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transmitter holding register 


Each line has a transmitter holding register that can be written to. When the TxEN bit in the line command 
register is set and the serialization logic becomes idle, characters are automatically moved from the output 
of this register into the transmitter serialization logic. 


When this register is empty, the TxRDY bit in the line status register il' set. If the transmitter interrupt 
enable (TxIE) bit in the line command register is also set, the interrupt scanner logic halts and generates 
an interrupt condition. If a character is then loaded into the register, the interrupt is cleared, and the scanner 
resumes operation. 


The RESETsignal also initializes the transmitter logic. The TxRDY flag is cleared, and the transmitter holding 
register contents are lost. The transmitter enable (TxEN) bit in the line command register is also cleared 
by RESET. Software clearing of TxEN alone produces results different from the full RESETin that the 
transmitter holding register contents are not lost. They are transmitted when TxEN is set again. 


status register 


Each line has a read-only status register that provides information about the current state of the given 
line. This register indicates the readiness of a line for transmission or reception of data and flags error 
conditions in its bit fields. Figure 7 shows the format of the status register. Table 3 lists the flag bits in 
each register. 


DSR 
- 


DeD 
- 


FER 


ORR 


PER 


TxEMT 


RxRDY 


TxRDY 
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BIT 
DESCRIPTION 


7 
DSR (Data 
Set Ready). 
This 
bit is the inverted 
state 
of the DSR line. 


6 
DCD IData 
Set Carrier 
Detect). 
This bit is the inverted 
state 
of the i5ai line. 


5 
FER (Frame Error). Set when 
the received 
character 
currently 
displayed 
in the receiver 
buffer 
register 
was not framed 
by a stop 


bit. Only the first stop bit is checked 
to determine 
that a framing 
error exists. 
Subsequent 
reading of the receiver 
buffer 
register 


that 
indicates 
all zeros 
(including 
the parity 
bit. 
if any) can be interpreted 
as a Break condition. 
This bit is cleared 
by clearing 


RxEN (bit 21 of the command 
register, 
by RESET, or by setting 
the reset 
error RERR (bit 4) of the command 
register. 


4 
ORR (Overrun 
error). 
Set when the character 
in the receiver 
buffer 
was not read before 
another 
character 
was received. 
Cleared 


by clearing 
RxEN (bit 2) of the command 
register, 
by RESET, or by $etting 
reset error 
RERR (bit 4) of the command 
register. 


3 
PER (Parity 
Error). 
If parity 
is enabled 
and this 
bit is set, the received 
character 
in the receiver 
buffer 
register 
has an incorrect 


parity 
bit. This bit is cleared 
hy clearing 
RxEN Ibit 
21 of the command 
register, 
by RESET, by setting 
reset error 
RERR Ibit 
2) 


of the command 
register, 
or by reading 
the current 
character 
in the receiver 
buffer 
register. 


2 
TxEMT 
(Transmitter 
Empty). 
Set when 
the transmitter 
serialization 
logic for the associated 
line has completed 
transmission 
of 


a character, 
and no new character 
has been loaded 
into the transmission 
holding 
register. 
Cleared 
by loading 
the transmitter 


holding 
register, 
by clearing 
TxEN(O) of the command 
register, 
or by RESET. 


1 
RxRDY (Receiver Buffer 
Ready). When set, a character 
has been loaded into the FIFO buffer 
from the deserialization 
logic. Cleared 


by reading 
the receiver 
buffer 
register, 
by clearing 
RxEN (bit 2) in the command 
register, 
or by RESET. 


0 
TxRDY 
(Transmitter 
Holding 
Register 
Ready). When set, this bit indicates 
that the transmitter 
holding 
register 
is empty. 
Cleared 


when 
the program 
has loaded a characte~ 
into the transmitter 
holding 
register, 
when 
the transmitter 
for this line is disabled 
by 


clearing TxEN (bit 0) in the command 
register, 
or RESET. This bit is initially 
set when the transmitter 
logic is enabled by the setting 


of the TxEN (bit 01 and the transmitter 
holding 
register 
is empty. 
This bit is not set when the automatic 
echo or remote 
loopback 


modes 
are programmed. 
Data can be overwritten 
if a consecutive 
write 
is performed 
while 
TxRDY 
is cleared. 


mode registers 
1 and 2 


These read/write 
register:; 
control 
the attributes 
(including 
parity, 
character 
length, 
and line speed) of the 


communications 
line. 


Each of the eight 
communications 
lines has two 
of these 
registers, 
both 
accessed 
by the same address 


on A5 through 
AO. Successive 
access operations 
(either read or write, 
in any combination) 
alternate 
between 
the two 
registers 
at that address by use of an internal 
pointer. 
The first operation 
addresses 
mode register 
1. 


The pointer 
is reset to point 
to mode 
register 
1 by RESET or by a read of the command 
register 
for this 
line. These registers 
should 
not be accessed 
by bit-oriented 
instructions 
that 
do read/modify/write 
cycles 


such 
as the 
PDP-11 
Bls, 
BIC, and BIT instructions. 


Figure 
8 shows 
the 
format 
of 
mode 
registers 
1, and 
Table 4 describes 
the 
function 
of 
the 
register 
information. 


STOP-~ 


PAR CTRL ---------- 


CHAR LENGTH ----------------- 


RSRV - 


MCIE 
- 
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BIT 
DESCRIPTION 


7,6 
STOP. 
These 
bits determine 
the number 
of stop bits that are appended 
to the transmitted 
characters 
as follows. 
These 
bits 


are cleared 
by RESIT. 


Bit 7 
Bit 6 
Stop 
Bits 


L 
L 
Invalid 


L 
H 
1.0 


H 
L 
1.5 


H 
H 
2.0 


5,4 
PAR CTRL (Parity 
control I. These 
bits determine 
parity 
as follows 
and are cleared 
by RESET. (X = either 
H or LI 


Bit 5 
Bit 4 
Parity 
Type 


H 
H 
Even 


L 
H 
Odd 


X 
L 
Disabled 


3,2 
CHAR LENGTH (Character 
lengthl. 
These bits determine 
the length 
lexcluding 
start bit, parity, 
and stop bits) of the characters 


received 
and sent. 
Received 
characters 
of less than 8 bits are "right 
aligned" 
in the receiver 
buffer 
with 
unused 
high·order 


bits equal to zero. Parity bits are not shown in the receiver buffer. The character 
length bits are cleared by RESET. The character 


length 
bits are defined 
as follows: 


Bit 3 
Bit 2 
Bit Length 


L 
L 
5 


L 
H 
6 


H 
L 
7 


H 
H 
8 


1 
RSRV. 
Reserved 
and cleared 
by RESET. 


0 
MelE 
(Modem 
control interrupt 
enable), 
When set and RxlE (bit 5) of the command 
register is set. the modem 
control interrupts 


are enabled. 
Refer to the 
interrupt 
Scanner 
and Interrupt 
Handling 
information. 
Cleared 
by RESET. 


Figure 9 shows 
the format 
of mode registers 
2, and Table 5 indicates 
the baud rate selections 
of the register, 


Bits 7 through 
4 of mode 
register 
2 control 
the transmitter 
baud 
rate, 
and bits 
3 through 
0 control 
the 
receiver 
baud rate. 
These 
registers 
are cleared 
by RESET, 


XMIT 
RATE 
------- 


RECV RATE 
-------------------- 


TEXAS 
." 
INSTRUMENTS 


TCM78808 
OCTAL ASYNCHRONOUS IIECEIVER/TRANSMITTER 


TABLE 5. 
TCM78808 
MODE REGISTERS 2 
(LINES 0 THROUGH 6) DESCRIPTION 


BIT 
DESCRIPTION 


7-0 
XMIT 
RI\TE/RECV 
RATE 
(Transmitter/Receiver 
Rate!. Selects 
the 
baud 
rate 
of the 


transmilter 
(bits 7 through 
4) and receiver (bits 3 through 
0) as follows: 


Transmitter 
Bits 
Receiver 
Bits 
Nominal 
Actual 
Erfort 


7 
6 
5 
4 
3 
2 
1 
0 
Rate 
Rate 
(percent) 


L 
L 
L 
L 
L 
L 
L 
L 
50 
same 
- 


L 
L 
L 
H 
L 
L 
L 
H 
75 
same 
- 


L 
L 
H 
L 
L 
L 
H 
L 
110 
109.09 
0.826 


L 
L 
H 
H 
L 
L 
H 
H 
134.5 
133.33 
0.867 


L 
H 
L 
L 
L 
H 
L 
L 
150 
same 
- 


L 
H 
L 
H 
L 
H 
L 
H 
300 
same 
- 


L 
H 
H 
L 
L 
H 
H 
L 
600 
same 
- 


L 
H 
H 
H 
L 
H 
H 
H 
1200 
same 
- 


H 
L 
L 
L 
H 
L 
L 
L 
1800 
1745.45 
3.03 


H 
L 
L 
H 
H 
L 
L 
H 
2000 
2021.05 
1.05 


H 
L 
H 
L 
H 
L 
H 
L 
2400 
same 
- 


H 
L 
H 
H 
H 
L 
H 
H 
3600 
3490.91 
3.03 


H 
H 
L 
L 
H 
H 
L 
L 
4800 
same 
- 


H 
H 
L 
H 
H 
H 
L 
H 
7200 
6981.81 
3.03 


H 
H 
H 
L 
H 
H 
H 
L 
9600 
same 
- 


H 
H 
H 
H 
H 
H 
H 
H 
19200 
same 
- 


command registar 


These readiwrite 
registers 
control 
various 
functions 
on the selected 
line. Figure 
10 shows 
the format 
of 
the command 
registers, 
and Table 6 describes 
the function 
of the register 
information. 


7 
6 
5 
4 
3 
2 
0 
[ 


RxlE 
- 


RERR - 


TxBRK 
- 


RxEN 
- 


TxIE 
- 


TxEN 
- 
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BIT 
DESCRIPTION 


7,6 
OPER MOOE (Operation 
Mode). These bits control 
the operating 
mode of the channel as follows. 
These bits are cleared by J!iESET. 


Bit 7 
Bit 6 
Operating 
Mode 


L 
L 
Normal 
operation 


L 
H 
Automatic echo 


H 
L 
Local 
loopback 


H 
H 
Remote 
loopback 
5 
RxlE (Receiver 
Interrupt 
Enable). When set, the RxRDY flag (bit 1) of the status 
register 
for this line will generate 
an interrupt. 
4 
RERR (Reset Error). When set, this bit clears the framing 
error, overrun error, and parity error of the status 
register 
associated 


with 
this 
line. This 
bit is cleared 
by ~. 
It is not self·clearing. 
3 
TxBRK (Transmit 
Break). When set, this bit forces the appropriate 
Tx07-TxOO 
line to the spacing 
state at the conclusion 
of 


the character 
presently 
being transmitted. 
When the program 
clears this bit, normal operation 
is restored, 
and any character 


pending 
in the transmitter 
holding 
register 
is moved 
into the serialization 
logic and transmitted. 
The minimum 
break length 


obtainable 
is twice 
the character 
length plus 1 bit time. The maximum 
break length depends on the amount 
of time between 


the program 
setting 
and clearing 
this 
bit, 
but is an integral 
number 
of bit times. 
This bit is cleared 
by RESET. 


2 
RxEN (Receiver 
Enable). When set. this bit enables the receiver 
logic. When cleared, 
it stops the assembling 
of the received 


character, 
clears all receiver 
error bits and the RxRDY (bit 1) of the status 
register, 
clears any receiver 
interrupt 
conditions 


associated 
with 
this line, and initializes 
all receiver 
logic. 
This bit is cleared 
by REm. 


1 
TxlE (Transmit 
Interrupt 
Enable). When set, the state of the associated 
TxRDY flag (bit 0) of the status 
register 
is made available 


to the interrupt 
scanner 
logic. 
When the interrupt 
scanner 
logic scans this line, it determines 
if the TxRDY 
flag is set and. 


if so. generates 
an interrupt. 


0 
TxEN (Transmitter 
Enable). When set, this bit enables the transmitter 
logic. When cleared. 
it inhibits 
the serialization 
of the 


characters 
that follow. 
but the serialization 
of the current 
character 
is completed. 
It also clears the TxRDY flag (bit 01 of the 


status 
register. 
clears any transmitter 
interrupt 
conditions 
associated 
with 
the transmitter 
holding 
register, 
and initializes 
all 


transmitter 
logic except thut associated 
with the transmitter 
holding 
register. 
The character 
in the transmitter 
holding 
register 


is retained 
so that 
XON/XOFF 
situations 
can be properly 
processed. 
This 
bit is cleared 
by "REm. 


Bits 5 through 0 enable the line receiver and transmitter, 
enable handling of interrupts, initiate the 
transmission of break characters, and reset error bits for the line. Refer to the "Interrupt 
Scanner and 
Interrupt Handling" paragraphs for detailed interrupt information. Bits 7 and 6 control the operating mode 
of the line. The four modes that can be set are normal operation, automatic echo, local loopback, and 
remote loopback. 


normal operation 


The serial data received is assembled in the receiver logic and transferred in parallel to the receiver buffer 
register. The RxENbit must be set. Data to be transmitted is loaded in parallel into the transmitter holding 
register, then automatically transferred into the transmitter logic and serializedfor transmission. The TxEN 
bit must be set. 


The serial data received is assembled into parallel form in the receiver logic (the RxEN bit must be set) 
and transferred to the receiver buffer register. Arriving serial data is also routed to the line's TxDn pin 
for serial output. TxEN is ignored, and the transmitter logic is disabled. TxRDY flags and TxEMT indications 
are cleared. No transmitter interrupts are generated. 
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local loopback 


The serial data from the RxDn input is ignored, andthe receiver serial input receives data from the transmitter 
serial output. That data is assembled into parallel form in the receiver logic (the RxEN bit must be set) 
and transferred to the receiver buffer register where it can be read by the program. Data to be transmitted 
to the receiver is loaded in parallel form into the transmitter holding register from which it is automatically 
moved into the transmitter logic and serializedfor transmission. The TxEN bit must be set. The transmission 
goes only to the receiver serial input; the TxDn output is held high. As in normal operation, transmission 
and reception baud rc,tes are controlled by the transmitter 
speed and receiver speed entries in mode 
register 2. 


remote loopback 


The serial data received on the RxDn line is returned to the TxDn line without further action. No data is 
received or transmitted. The RxRDY, TxRDY, and TxEMT flags are disabled. The TxEN and RxEN bits of 
the command register are held cleared, causing the transmitter and receiver logic to be disabled. 


summary registers 


The TCM78808 contains two registersthat summarizethe current status of all eight serial data lines, making 
it possible to determine!that a line status has changed with a a single read operation. These registers are 
selected for access by setting the appropriate address on inputs A2 through AO. Because the registers 
are shared by eight sedal lines, the line-selection bits A5 through A3 are ignored when these registers 
are accessed. Refer to "Interrupt 
Scanner and Interrupt Handling" for detailed interrupt information. 


interrupt 
summary 
register 


This read-only register indicates that a transmitter or receiver interrupt condition has occurred and indicates 
the line number that generated the interrupt. Figure 11 shows the format of the interrupt summary register, 
and Table 7 describes -egister information. 


IRQ 


RAZ 
-------- 


INT LINE NO .----------------- 
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BIT 
DESCRIPTION 


7 
IRQ (Interrupt 
Request). 
When 
set, this bit indicates 
that 
the interrupt 
scanner 
has found 
an interrupting 
condition 
among 


the eight 
serial lines of the TCM78808. 
These 
conditions 
also result 
in activating 
the IRQ signal. 


6,5,4 
RAZ IRead as Zero). 
Not used 


3,2,1 t 
INT LINE NO (Interrupting 
Line Number). 
These bits indicate the line number upon which 
an interrupting 
condition 
was found. 


These bits correspond 
to the IRQLN2-IRQLNO 
signals: 
bit 3 = IRQLN2, 
bit 2 = IRQLN1, 
and bit 1 = IRQLNO. See Table 2. 
ot 
lx/Rx 
(Transmit/Receive). 
This bit indicates 
whether 
the interrupting 
condition 
was caused 
by a transmitter 
(lx/Rx 
= 
1) 


or a receiver 
ITx/Rx 
= 0). This bit corresponds 
to the IRQTxRx 
signal 
of the TCM7BBOB 
and is set when 
IRQTxRx 
is set. 


When 
the MCIE bit in a line mode register 
1 is set and RxlE is also set, the modem 
control 
interrupts 
are 
enabled 
for that 
line. If DSCHNG 
for that 
line is then set, the interrupt 
scanner 
will 
halt and generate 
an 
interrupt. 
The data set change 
summary 
register 
bits are cleared 
by writing 
a high into the bit position. 
A program 
that uses this register 
should read and save a copy of its contents. 
The copy can then be written 
back to the register to clear the bits that were set. The system 
interrupts 
should be disabled, 
and writeback 
should 
directly 
follow 
the 
read operation. 


The RESET signal disables 
and initializes 
the data set change 
logic. When the RESET signal is high, future 
changes 
in DSR and DCD are reported 
as they 
occur. 


interrupt 
scanner 
and interrupt 
handling 


The interrupt 
scanner 
is a 4-bit 
counter 
that 
sequentially 
checks 
lines 0 through 
7 for a receiver 
interrupt 
(counter 
positions 
0 through 
7) and then 
checks 
the lines in the same 
order 
for a transmitter 
interrupt 
(counter 
positions 
8 through 
15). If the scanner 
detects 
an interrupt 
condition, 
it stops, 
and the IRQ signal 
goes low. 
An interrupt 
must 
be serviced 
by software, 
or no other 
interrupt 
request 
can be posted. 


The scanner 
determines 
that 
a line has a receiver 
interrupt 
if the line receiver 
buffer 
is ready and receiver 
interrupts 
are enabled 
for that 
line (RxRDY 
and RxlE = H) or if either 
of the 
line modem 
status 
signals 
has changed 
state 
and both 
receiver 
and modem 
control 
interrupts 
are enabled 
for that 
line (DSCHNG, 
RxIE, and MCIE all high). 


The scanner 
determines 
that 
a line has a transmitter 
interrupt 
if the line's transmitter 
holding 
the register 
is empty 
and transmitter 
interrupts 
are enabled 
for that 
line (TxRDY 
and TxlE 
both 
high). 


TEXAS -II} 
INSTRUMENTS 


TCM78808 
OCTAL ASYNCHRONOm; RECEIVER/TRANSMITTER 


When the scanner detects an interrupt, it reports the line number on the IRQ2-IRQOlines. The IRQTxRx 
signal is high for a transmitter interrupt and is low for a receiver interrupt. The appropriate bits are also 
updated in the interrupt summary register. The IRQ line goes high, and the scanner is restarted for each 
of the following three types of interrupt conditions: 


1. Reading the receiver buffer or resetting the RxlE bit of the interrupting line for the first type of 


receiver interruot previously described. 
2. Resetting the MCIE, RxIE, or DSCHNG bit of the interrupting line for the second type of receiver 
interrupt previously described. 
3. Loadingthe transmitter holding register or resetting the TxlE bit of the interrupting line for transmitter 
interrupts. 


If the scanner was originally stopped by a receiver interrupt condition, the scanner resumes sequential 
operation from where it stopped, thus providing receivers with equal priority. If the scanner was stopped 
by a transmitter condition, the scanner restarts from position 0 (line receiver). thus giving receivers priority 
over transmitters. 


edge-triggered 
and level-tlriggered 
interrupt 
systems 


If the interrupt system o'fthe TCM78808 is used only for generating interrupts for the RxRDYand/or TxRDY 
flags, the IRQline can bn connected to a processor having either edge-triggered or level-triggered interrupt 
capability. If the modern control interrupts are being used (MCIE in mode register 1 = 1), the IRQ line 
can be connected only to a processor that uses level-triggered interrupts. 


modem 
handling 


The TxEMT (transmitter empty) bit of the status register is typically used to indicate when a program can 
disable the transmission medium, as when deactivating the request-to-send line of a modem. A typical 
program will load the last character for transmission and then monitor the TxEMT bit of the status register. 


The setting of the TxEMT bit to indicate that transmission is complete may occur a substantial time after 
the loading of the last character. After the last character is loaded, one character is in the transmitter holding 
register, and one character is in the serialization logic. Therefore, it will be two character times before 
the transmission process is completed. Waiting for the TxRDY signal to be set before monitoring the TxEMT 
status shortens this by one character time because the TxRDY status bit indicates that there are no 
characters in the transmitter holding register. The times involved are calculated by taking the reciprocal 
of the baud rate being used, multiplying by the number of bits per character [a start bit - 5, 6, 7, or 8 
data bits (plus parity bit if enabled) and 1, 1.5, or 2 stop bits]. and multiplying by either two characters 
or one depending on when TxEMT monitoring begins. 
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• 
Bidirectional 
Transceiver 


• 
Meets ErA Standards 
RS-422-A and RS-485 
and CCITT Recommendations 
V.11 and X.27 


• 
High-Speed Advanced Low-Power Schottky 
Circuitry 


• 
Designed for 25-MBaud Operation 
In Both 
Serial and Parallel Applications 


• 
Low Skew .. :8 ns Max 


• 
Designed for Multipoint 
Transmission 
on 
Long Bus Lines in Noisy Environments 


• 
Low Supply Current Requirements 
30 mA Max 


• 
Wide Positive and Negative Input/Output 
Bus Voltage Ranges 


• 
Driver Output Capacity ... 
±60 mA 


• 
Thermal Shutdown Protection 


• 
Driver Positive and Negative Current 
limiting 


• 
Receiver Input Impedances 
12 kO Min 


• 
Receiver Input Sensitivity 
±200 mV Max 


• 
Receiver Input Hysteresis 
.•. 70 mV Typ 


• 
Fail Safe ... 
High Receiver Output with 
Inputs Open 


• 
Operates from a Single 5-V Supply 


• 
Glitch-Free 
Power-Up and Power-Down 
Protection 


• 
Interchangeable 
with National DS3695 


description 


The TL3695 Differential Bus Transceiver 
is a 
monolithic 
integrated 
circuit 
designed 
for 
bidirectional data communication 
on multipoint 
bus 
transmission 
lines. 
It 
is 
designed 
for 
balanced 
transmission 
lines 
and 
meets 
EIA 
Standards 
RS-422-A and 
RS-485 and 
CCITT 
recommendations V.11 and X.27. 


The TL3695 combines a 3-state differential line 
driver and a differential input line receiver both of 
which operate from a single 5-V power supply. 
The driver and receiver have active-high and 
active-low enables, respectively, which can be 
externally connected together to function as a 
direction 
control. The driver differential outputs 
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D OR P PACKAGE 


(TOP VIEW) 


R:[J]' 
~ 
~cc 
DE 
3 
6 
A 
D 
4 
5 
GND 


INPUT 
ENABLE 
OUTPUTS 


D 
DE 
A 
B 


H 
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H 
L 


L 
H 
L 
H 


X 
L 
Z 
Z 


DIFFERENTIAL 
INPUTS 
ENABLE 
OUTPUT 


A-B 
'RE 
R 


VIO " 0.2 V 
L 
H 


-0.2 V < VIO < 0.2 V 
L 
? 


VIO s -0.2 V 
L 
L 


X 
H 
Z 


Inputs 
Open 
L 
H 


(6) 
A 


(7) B 


logic 
diagram 
(positive 
logicl 


(3) 
DE 


(61 
(71:}BUS 
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and the receiver differential inputs are connected internally to form a differential input/output 
(I/O) bus port that 


is designed to offer minimlJm loading to the bus whenever the driver is disabled or VCC = a. This port features 
wide 
positive 
and 
negative 
common-mode 
voltage 
ranges 
making 
the 
device 
suitable 
for 
party 
line 
applications. 


The TL3695 is characterized for operation from aoc to 7aoC. 


EQUIVALENT 
OF EACH INPUT 


VCC 
----- 


Req 


Driver Input: 
Req:::: 
3 kn NOM 


Enable Inputs: Req::::8 kn NOM 


TYPICAL 
OF A AND B 1/0 PORTS 


VCC 


TYPICAL 
QF RECEIVER 
OUTPUT 


VCC 


180 kll 
NOM 
I CONNECTED 
ION 
A PORT 


I 
I 
I 


A OR 8 
18 kll 
NOM 


absolute 
maximum 
ratings; over operating 
free-air temperature 
range (unless otherwise 
noted) 


Supply voltage, VCC 
7 V 
Voltage range at any bus terminal 
......•....................•....................... 
- 1a V to 15 V 
Enable input voltage 
5.5 V 
Continuous total power diBsipation 
...........................•......... 
See Dissipation Rating Table 
Operating free-air temperature 
range, TA 
aoc to 7aoC 


Storage temperature 
range 
- 65°C to 15aoC 
Lead temperature 
1,6 mm (1/16 inch) from case for 1a seconds: D or P package 
260°C 


NOTE1: 
All voltage 
values, 
except 
diffurential 
I/O bus voltage, 
are with 
respect 
to network 
ground 
terminal. 


DISSIPATION RATING TABLE 


TA S 2S·C 
DERATING FACTOR 
POWER RATING 
ABOVE TA = 2S·C 


725 mW 
5.8 mwrc 


1000 mW 
8.0 mwrc 


TA = 70·C 
POWER RATING 


464 mW 


640mW 
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MIN 
TYP 
MAX 
UNIT 


Supply 
voltage, 
VCC 
4.75 
5 
5.25 
V 


12 
Voltage 
at any bus terminal 
(separately 
or common 
mode), 
VI or VIC 
V 
-7 


High-level 
input 
voltage, 
VIH 
I D, DE, and RE 
2 
V 


Low-level 
input 
voltage, 
VIL 
I D, DE, and RE 
0.8 
V 


Differential 
input 
voltage, 
VID (see Note 2) 
±12 
V 


Driver 
-60 
mA 
High-level 
output 
current, 
10H 
Receiver 
-400 
j1A 


Driver 
60 


Low-level 
output 
current, 
10L 
mA 
Receiver 
8 


Operating 
free-air 
temperature, 
TA 
0 
70 
·C 


driver electrical characteristics over recommended ranges of supply voltage and operating free- 
air temperature (unless otherwise noted) 


PARAMETER 
TEST 
CONDITIONSt 
MIN 
TYP* 
MAX 
UNIT 


VIK 
Input 
clamp 
voltage 
II ~ -18 
mA 
-1.5 
V 


Vo 
Output 
voltage 
10 - 
0 
0 
6 
V 


!VOD11 
Differential 
output 
voltage 
10 - 
0 
1.5 
5 
V 


RL = 100n, 
See Figure 
1 
1/2VOD1 


I VOD2 I 
Differential 
output 
voltage 
2 
V 


RL - 
54n, 
See Figure 
1 
1.5 
2.5 
5 
V 


VOD3 
Differential 
output 
voltage 
Vtest 
~ -7 
Vto 
12 V, 
See Figure 
2 
1.5 
5 
V 


illVODI 
Change 
in magnitude 
of 
±0.2 
V 


differential 
output 
voltage§ 


VOC 
Common-mode 
output 
voltage 
RL = 54 n, 
See Figure 
1 
3 
V 


illVocl 
Change 
in magnitude 
of 
±0.2 
V 


common-mode 
output 
voltage§ 


10 
Output 
current 
Output 
disabled, 
IVO-12V 
1 


mA 
See Note 3 
IVo 
- 
-7V 
-0.8 


IIH 
High-level 
input 
current 
VI = 2.4 V 
20 
j1A 


IlL 
Low-level 
input 
current 
VI - 
0.4 V 
-200 
j1A 


Vo 
- 
-7V 
-250 


10S 
Short-circuit 
output 
current 
Vo 
- 
0 
-150 
mA 


Vo = VCC 
250 


Vo 
- 
12V 
250 


ICC 
Supply 
current 
No load 
I Outputs 
enabled 
23 
50 


I Outputs 
disabled 
mA 
19 
35 


t The power-off 
measurement 
in EIA Standard 
RS-422-A 
applies 
to disabled 
outputs 
only and is not applied 
to combined 
inputs 
and outputs. 
* All typical 
values 
are at VCC = 5 V and TA = 25·C. 


§ ill 
VOD I and ill 
VOC I are the changes 
in magnitude 
of VOD and VOC 
respectively, 
that occur 
when 
the input 
is changed 
from 
a high 
level 
to a low level. 


NOTE 
3: 
This applies 
for both 
power 
on and off; refer to EIA Standard 
RS-485 
for exact 
conditions. 
The RS-422-A 
limit does 
not apply 
for a 


combined 
driver and receiver terminal. 
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driver switching 
characteristics 
over recommended 
ranges of supply voltage and operating 
free- 
air temperature 


PARAMETER 
TEST CONDITIONS 
MIN 
TYpt 
MAX 
UNIT 


too 
Differential-output delay time 
8 
22 
ns 


Skew (I tDDH-tDDL I) 
CL1 = CL2 = 100 pF, 
AL = 50n, 
See Figure 3 
1 
8 
ns 
1m 
Differential output transition time 
8 
18 
ns 


tPZH 
Output enable time to high levElI 
CL - 100 pF, 
AL - soon, 
See Figure 4 
50 
ns 


tpZL 
Output enable time to low level 
CL = 100 pF, 
AL = soon, 
See Figure 5 
50 
ns 


tpHZ 
Output disable time from high level 
CL-15pF, 
AL - 500 n, 
See Figure 4 
8 
30 
ns 


tpLZ 
Output disable time from low level 
CL-15pF, 
AL - 500 n, 
See Figure 5 
8 
30 
ns 


DATA SHEET PARAMETER 
RS·422·A 
RS-485 


Vo 
Voa, Vob 
Voa, Vob 


IVoD11 
Vo 
Vo 


IVoD21 
Vt (AL ~ 100 n) 
Vt (AL = 54 n) 


!VOD31 
Vt (Test Termination 
Measurement 2) 


Vlesl 
Vtst 


alvoDI 
II VtI - I vtll 
II VtI - I Vtll 


VOC 
IVos I 
IVos I 


alvo~1 
I Vos - Vos I 
1 Vos - Vos I 


10S 
Iisa I,Ilsb I 


10 
Ilxa I, Ilxb I 
lia, lib 


TEXAS 
~ 
INSTRUMENTS 


TL3695 


DIFFERENTIAL BUS TRANSCEIVER 


RECEIVER SECTION 


receiver electrical 
characteristics 
over recommended 
ranges of common-mode 
input voltage, 


supply voltage, and operating free-air temperature (unless otherwise noted) 


PARAMETER 
TEST 
CONDITIONS 
MIN 
TYpt 
MAX 
UNIT 


VTH 
Differential-input 
high-threshold 
voltage 
Vo 
- 
2.7 V, 
10 - 
-0.4 
mA 
0.2 
V 


VTL 
Differential-input 
low-threshold 
voltage 
Vo 
= 0.5 V, 
'0 
= 8mA 
-0.2* 
V 


Vhvs 
Hysteresis§ 
VOC 
= 0 
70 
mV 


VIK 
Enable-input 
clamp 
voltage 
11--18mA 
-1.5 
V 


VOH 
High-level 
output 
voltage 
VID = 200 mV or Inputs 
open 
2.4 
V 


10H = -400 
IJA, 
See Figure 
6 


VOL 
Low-level 
output 
voltage 
VID - 
-200 
mY, 
IIOL 
-16mA 
0.5 
V 


See Figure 
6 
POL 
= 8mA 
0.45 


10Z 
High-impedance-state 
output 
current 
Vo 
- 
0.4 V to 2.4 V 
:t20 
IJA 


Line input current 
Other 
input 
= 0 V, 
IVI 
= 12V 
1 


II 
See Note 4 
IVI 
= -7V 


mA 
-0.8 


IIH 
High-level 
enable-input 
current 
VIH - 
2.7V 
20 
IlA 


IlL 
Low-level 
enable-input 
current 
VIL - 
0.4 V 
-100 
IJA 


rl 
Input 
resistance 
12 
kfl 


10S 
Short-circuit 
output 
current 
Vo 
- 
0 
-15 
-85 
mA 


ICC 
Supply 
current 
No load 
I Outputs 
enabled 
23 
50 
mA 
I Outputs 
disabled 
19 
35 


receiver switching 
characteristics 
over recommended ranges of supply voltage and operating 
free-air temperature 


PARAMETER 
TEST 
CONDITIONS 
MIN 
TYpt 
MAX 
UNIT 


tPLH 
Propagation 
delay 
time, 
low-to-high-Ievel 
output 
VID - 
-1.5 
Vto 
1.5 V, 
CL - 
15 pF, 
14 
37 
ns 


tpHL 
Propagation 
delay 
time, 
high-to-Iow-Ievel 
output 
See Figure 
7 
14 
37 
ns 


tpZH 
Output 
enable 
time to high 
level 
CL=15pF, 
7 
20 
ns 


tpZL 
Output 
enable 
time to low level 
See Figure 
8 


7 
20 
ns 


tpHZ 
Output 
disable 
time from 
high level 
7 
16 
ns 


tpLZ 
Output 
disable 
time from 
low level 


CL= 
15pF, 
See Figure 
8 
8 
16 
ns 


t All typical 
values 
are at VCC = 5 V, TA = 25°C. 
* The algebraic 
convention, 
in which 
the less-positive 
(more-negative) 
limit is designated 
minimum, 
is used in this data sheet 
for common-mode 
input voltage 
and threshold 
voltage 
levels 
only. 
§ Hysteresis 
is the difference 
between 
the posijive-going 
input threshold 
voltage, 
VT +, and the negative-going 
input threshold 
voltage, 
VT _. 
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Vtest 


~ 


Cl1 
- 
100 pF 
(See Note BI 
OUTPUT 


Rl- 
h 
60 Il 
-= 
Cl2 
- 
100 pF 
(See Note Bl 


INPUT~3V 


; 
; 
0 V 
I 
I 


tDDH~ 
~tDDl 
I 
1..-~2.5V 


I 
I 
OUTPUT 
50% 
I 
50% 


10%: 
~-2.5V 


tTD--+l 
--.I 
-- 
'TD 


NOTES: 
A. The input pulse is suppl ad by a generator 
having 
the following 
characteristics: 
PAR s 
1 MHz. 50% 
duty 
cycle. tr S 6 ns, 


tf 
S 6 ns, Zout = 50 0. 


B. CL includes 
probe and jig capacitance. 


INPUT 
~----3V 
--iT"~Y ,.aYiL-ov 


~tPZH 
I 
0.5V 


~ 


--"'VOH 
I 
1- 


OUTPUT 
2.3 V 
I 
I 
'f 


IPHZ~ 
Voff 
~ 0 V 


NOTES: 
A. The input pulse is supplied 
by a generator 
having the following 
characteristics: 
PRR :s 1 MHz. 50% duty cycle, tr S 10 ns, 


If s 10 ns, Zoul = 50 n. 


B. CL includes 
probe and ji~1capacitance. 
(See switching 
characteristics 
- 
test conditions) 


I=IGURE4. 
DRIVER ENABLE AND DISABLE TIMES 
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RL - 
500 n 


OUTPUT 
INPUTJ1.5V 
\;.~:---3V 


I 
I 
0 V 


IPlL~ 
: 


: 
~IPLZ 


--_I 
gl 
5V 


OUTPUT 
\l.3 Vi 
_ .f~.5 
V 


--""l-VOL 


eLl 
(See 
NOle Bl 


NOTES: 
A. The input pulse is supplied 
by a generator 
having the following 
characteristics: 
PAR .s 1 MHz, 50% 
duty cycle, tr 
:S 10 ns, 


If::S 
10 ns, lOUI = 50 n. 
B. CL includes 
probe and jig capacitance. 
(See switching 
characteristics 
- 
test conditions) 


1N916 
OR 
EQUIVALENT 


INPUT 
~~~--2.5V 


--.ii 


vv 


~-2.5V 


I 


IPLH-J4--+i 
~IPHL 


~ 


-:---VOH 


OUTPUT 
1.5 V 
1.5 V 


VOL 


NOTES: 
A. The input pulse is supplied 
by a generator 
having the following 
characteristics: 
PRR So 1 MHz, 50% duty cycle. tr :s 10 ns, 


If 
::s 10 ns, lOUI = 50 n. 
B. CL includes 
probe and jig capacitance. 
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1.5V~ 


-1.5 V---O 


51101.5 
V 
52 open 
53 closed 


INPUT 
-C\----3 V 
--..Ii ,.~. 
\-0 V 


IPHZ~ 


O",M~r~:"" 


51101.5V 
52 open 
53 closed 


CL - 
15 pF 
r (5ee Nole BI 


52 
0--5 
V 


JL---3V 


INPUT 
I ---1.5V 


I 
OV 
I 


IPZL~ 


[ 


~~_~~4.5V 


OUTPUT---.f 
L 


VOL 


5110-1.5V 
52 closed 
53 open 


~ 


--3V 


INPUT 
I 1.5 V 


I 
0 V 


I 


IPLZ~ 
I 


. 
~--~1.3V 


OUTPUT~0.5V 
L 


VOL 


5110-1.5V 
52 closed 
53 open 


NOTES: 
A. 
The input pulse is supplied 
by a generator 
having the following 
characteristics: 
PRR :s 1 MHz, 
50% 
duty cycle, 
tr 
:S 10 ns, 
If 
S 10 ns, ZOUI ~ 50 i). 
B. 
CL includes 
probe 
and jiu capacitance. 
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DRIVER HIGH-LEVEL OUTPUT VOLTAGE 
vs 
DRIVER HIGH-LEVEL OUTPUT CURRENT 


5 
I 
vcc = 5 V 
TA = 25°C 
--- ~ 
.•.•..•...• 


•.......•.. 


\ 


> 
4.5 
I., 
Cl 
4 
:l 
"0 
3.5 
>~ 
::l 
3 
Co:; 
0 
2.5 
a; 
> 
2 
., 
..J~ 
1.5 
ClJ: 
I:l:0 
0.5 
> 
o o 
-20 
-40 
-60 
-80 
-100 
-120 


IOH-High-Level 
Output 
Current-mA 


DRIVER LOW-LEVEL OUTPUT VOLTAGE 


vs 
DRIVER LOW-LEVEL OUTPUT CURRENT 


5 


> 
4.5 


I., 
4 
Cl:l 
"0 
3.5 
>:; 
3 
S- 
::l 
2.5 
0 
a; 
2 
>., 
..J 
~ 
1.5 
0 
..J 
I..J 
0 
0.5 
> 


1 


VCC = 5 V 
- 
° 
TA = 25 C 


I 
7 
I 
I 


l---~ 
~ 
/" 


I 
I 


VCC = 5 V - 
....... 
TA=25°C 
.•........ 


.•.•••.... 
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NOTE: The line should be terminated at both ends in its characteristic impedance. Stub lengths off the main line shouid be kept as short as 


possible. 
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• 
Programmable 
Baud Rate Generator 
Allows 
Division 
of Any Input Reference 
Clock by 1 
to (216 -1) 
and Generates 
an Internal 
16 X 
Clock 


• 
Full Double 
Buffering 
Eliminates 
the Need 
for Precise 
Synchronization 


• 
Adds or Deletes Standard 
Asynchronous 
Communication 
Bits (Start, Stop, and 
Parity) to or from the Serial Data Stream 


• 
Independent 
Receiver 
Clock 
Input 


• 
Independently 
Controlled 
Transmit, 
Receive, 
Line Status, and Data Set 
Interrupts 


• 
Fully Programmable 
Serial Interface 
Characteristics: 
5-, 6-, 7-, or 8-Bit Characters 
Even-, Odd-, or No-Parity 
Bit 
Generation 
and Detection 
1-, 1 1/2-, or 2-Stop Bit Generation 
Baud Generation 
(DC to 256 Kilobits 
per Second) 


• 
False Start Bit Detection 


• 
Complete 
Status Reporting 
Capabilities 


• 
Three-State 
TIL 
Drive Capabilities 
for 
Bidirectional 
Data Bus and Control 
Bus 


• 
Line Break Generation 
and Detection 


• 
Internal 
Diagnostic 
Capabilities: 
Loopback 
Controls 
for 
Communications 
Link Fault Isolation 
Break, Parity, Overrun, 
Framing 
Error 
Simulation 


• 
Full Prioritized 
Interrupt 
System Controls 


• 
Modem Control 
Functions 
(CTS, RTS, DSR, 
DTR, RI, and DCD) 


• 
Easily Interfaces 
to Most Popular 
Microprocessors 


• 
Faster Plug-In 
Replacement 
for National 
Semiconductor 
NS16C450 


TL16C450 
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The TL16C450 is a CMOS version of an Asynchronous 
Communications 
Element (ACE). It typically functions 
in a microcomputer 
system as a serial input/output 
interface. 


The TL16C450 performs serial-to-parallel 
conversion 
on data received from a peripheral device or modem 
and parallel-to-serial conversion on data received from its CPU. The CPU can read and report on the status of 
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the ACE at any point in the ACE's operation. 
Reported status information 
includes: 
the type of transfer 


operation in progress, the status of the operation, and any error conditions 
encountered. 


The TL 16C450 ACE includes a programmable, 
on-board, baud rate generator. This generator is capable of 


dividing a reference clock input by divisors from 1 to (216 -1) 
and producing 
a 16 X clock for driving the 


internal transmitter logic:. Provisions are also included to use this 16 X clock to drive the receiver logic. Also 
included in the ACE is a complete modem control capability and a processor interrupt system that may be 
software 
tailored 
to 
t1e 
user's 
requirements 
to 
minimize 
the 
computing 
required 
to 
handle 
the 


communications 
link. 
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PIN 


NO.t 
I/O 
DESCRIPTION 
NAME 


AO 
28 [31] 
Register 
Select. 
Three 
inputs 
used 
during 
read and write operations 
to select 
the ACE register 
to read 


A1 
27 [30J 
I 
from 
or write 
to. Refer to Table 
1 for register 
addresses, 
also 
refer to the Address 
Strobe 
(ADS) signal 


A2 
26 [29J 
description. 


ADS 
25 [28J 
I 
Address 
Strobe. 
When ADS is active 
(low), the Register 
Select 
signals 
(AO, A1, and A2) and Chip Select 
signals 
(CSO, CS1, CS2) drive the internal 
select 
logic directly; 
when 
high, the Register 
Select 
and Chip 


Select 
signals 
are held 
in the state they were 
in when 
the low-to-high 
transition 
of ADS occurred. 


BAUDOUT 
15 [17] 
0 
Baud Out. 
16 X clock 
signal 
for the transmitter 
section 
of the ACE. The clock 
rate is established 
by the 


reference 
oscillator 
frequency 
divided 
by a divisor 
specified 
by the 
Baud 
Generator 
Divisor 
Latches. 


BAUDOUT 
may also be used 
for the receiver 
section 
by tying 
this output 
to the RCLK input. 


CSO 
12 [14J 
Chip 
Select. 
When 
active 
(high 
and low, respectively), 
these 
three 
inputs 
select 
the ACE. 
Refer to the 
CS1 
13 [15J 
I 
ADS (Address 
Strobe) 
signal 
description. 
CS2 
14 [16J 


CSOUT 
24 [27J 
0 
Chip 
Select 
Out. 
When 
CSOUT 
is high, 
it indicates 
that the ACE has been selected 
by the Chip 
Select 


inputs 
(CSO, CS1, and CS2). 
CSOUT 
is low when 
the chip 
is deselected. 


CTS 
36 [40J 
I 
Clear To Send. 
CTS is a modem 
status 
signal 
whose 
condition 
can be checked 
by reading 
bit 4 (CTS) 


01 the Modem 
Status 
Register. 
Bit 0 (DCTS) 
of the Modem 
Status 
Register 
indicates 
that this signal 
has 


changed 
state 
since 
the 
last read from 
the 
Modem 
Status 
Register. 
If the Modem 
Status 
Interrupt 
is 


enabled 
when 
CTS changes 
state, 
an interrupt 
is generated. 


DO 
1 [2J 


01 
2 [3J 


02 
3 [4] 


03 
4 [5J 
Data Bus. 
Eight 3-state 
data lines 
provide 
a bidirectional 
path for data, control, 
and status 
information 
04 
5 [6J 


I/O 
between 
the ACE and the CPU. 


05 
6 [7] 


06 
7 [8J 


07 
8 [9J 


DCD 
38 [42J 
I 
Data Carrier 
Detect. 
DCD is a modem 
status 
signal 
whose 
condition 
can be checked 
by reading 
bit 7 
(DCD) 
of the 
Modem 
Status 
Register. 
Bit 3 (DDCD) 
of the 
Modem 
Status 
Register 
indicates 
that this 
signal 
has changed 
state 
since 
the 
last read 
from 
the 
Modem 
Status 
Register. 
If the 
Modem 
Status 


Interrupt 
is enabled 
when 
the DCD changes 
state, 
an interrupt 
is generated. 


DDIS 
23 [26] 
0 
Driver 
Disable. 
This output 
is active 
(high) 
when 
the CPU is not reading 
data. When 
active, 
this output 


can be used 
to disable 
an external 
transceiver. 


DISTR 
22 [25] 
I 
Data Input Strobes. 
When 
either 
input 
is active 
(high or low, respectively) 
while the ACE is selected, 
the 


DISTR 
21 [24] 
CPU is allowed 
to read status 
information 
or data from a selected 
ACE register. 
Only one of these 
inputs 


is required 
for the transfer 
of data during 
a read operation; 
the other 
input 
should 
be tied 
in its inactive 


state 
(Le., DISTR tied low or DISTR tied 
high). 


DOSTR 
19 [21] 
I 
Data Output 
Strobes. 
When 
either 
input 
is active 
(high 
or low, respectively), 
while 
the ACE is selected, 
DOSTR 
18 [20] 
the CPU is allowed 
to write control 
words 
or data into a selected 
ACE register. 
Only one of these 
inputs 
is 


required 
to transfer 
data during 
a write operation; 
the other 
input 
should 
be tied in its inactive 
state (Le., 
DOSTR 
tied low or DOSTR 
tied high). 


DSR 
37 [41] 
I 
Data Set Ready. 
DSR is a modem 
status 
signal 
whose 
condition 
can be checked 
by reading 
bit 5 (DSR) 


01 the Modem 
Status 
Register. 
Bit 1 (DDSR) 
of the Modem 
Status 
Register 
indicates 
that this signai 
has 


changed 
state 
since 
the 
last read 
from 
the 
Modem 
Status 
Register. 
If the 
modem 
status 
interrupt 
is 


enabled 
when 
the DSR changes 
state, 
an interrupt 
is generated. 


DTR 
33 [37J 
0 
Data Terminai 
Ready. 
When 
active 
(low), 
DTR informs 
a modem 
or data 
set that the ACE 
is ready 
to 


establish 
communication. 
DTR is placed 
in the active 
state by setting 
the DTR bit of the Modem 
Control 
Register 
to a high level. DTR is placed 
in the inactive 
state either 
as a result 
of a Master 
Reset or during 


loop 
mode 
operation 
or resetting 
bit 0 (DTR) of the Modem 
Control 
Register. 


INTRPT 
30 [33] 
0 
Interrupt. 
When 
active 
(high), 
INTRPT 
informs 
the CPU that the ACE 
has an interrupt 
to be serviced. 


Four conditions that cause an interrupt to be issued are; a receiver error, received data is available, the 
transmitter 
holding 
register 
is empty, 
and an enabied 
modem 
status 
interrupt. 
The 
INTRPT 
output 
is 


reset 
(inactivated) 
either 
when 
the interrupt 
is serviced 
or as a result 
of a Master 
Reset. 
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PIN 


NO.t 
I/e 
DESCRIPTION 
NAME 


MR 
35 [39J 
I 
Master 
Reset. 
When 
active 
(high), 
MR clears 
most 
ACE registers 
and sets the state 
of various 
output 


signals. 
Refer to Table 
2, ACE Reset 
Functions. 


OUT 
1 
34 [38J 
0 
Outputs 
1 and 
2. 
User·designated 
output 
pins 
that 
are 
set 
to their 
active 
states 
by 
setting 
their 


OUT 2 
31 [35] 
respective 
Modem 
Control 
Register 
bits 
(OUT 
1 and OUT 
2) high. 
OUT 
1 and 
OUT 2 are set to their 
, 


inactive 
(high) 
states 
as a result 
of Master 
Reset or during 
loop 
mode 
operations 
or by resetting 
bit 2 


(OUT 1) or bit 3 (OUT 2) of the MCR. 


RCLK 
9 [10J 
I 
Receiver 
Clock. 
The 
16 X baud 
rate clock 
for the receiver 
section 
of the ACE. 


RI 
39 [43J 
I 
Ring Indicator. 
RI is a modem 
status 
signal 
whose 
condition 
can be checked 
by reading 
bit 6 (RI) of the 


Modem 
Status 
Register. 
Bit 2 (TERI) 
of the 
Modem 
Status 
Register 
indicates 
that 
the Ai input 
has 


transitioned 
from a low to a high state since the last read from the Modem 
Status 
Register. 
If the Modem 
Status 
Interrupt 
is enabled 
when 
this transition 
occurs, 
an interrupt 
is generated. 


RTS 
32 [36J 
0 
Request 
to Send. 
When 
active, 
informs 
the modem 
or data set that the ACE 
is ready 
to transmit 
data. 


RfS is set to its active state by setting 
the RTS Modem 
Control 
Register 
bit and is set to its inactive 
(high) 
state either 
as a result of a Master 
Reset or during 
loop mode 
operations 
or by resetting 
bit 1 (RTS) of the 
MCR. 


SIN 
10 [11J 
I 
Serial 
Input. 
Serial 
data input 
from 
a connected 
communications 
device. 


SOUT 
11 [13J 
0 
Serial 
Output. 
Composite 
serial data output 
to a connected 
communication 
device. 
SOUT 
is set to the 
Marking 
(logic 
1) state as a result 
of Master 
Reset. 


VCC 
40 [44] 
5-V Supply 
Voltage 


VSS 
20 [22J 
Supply 
Common 


XTAL1 
16 f18J 
I/O 
External 
Clock. 
Connects 
the ACE to the main timing 
reference 
(clock 
or crystal). 
XTAL2 
17 
19] 


absolute maximum ratings over free-air temperature range (unless otherwise noted) 


Supply voltage, VCC (SHeNote 1) 
Input voltage range at any input, VI 
. 
Output voltage range, Vo 
. 


Continuous total dissipation at (or below) 70°C free-air temperature: 
FN package . . . . . . . . . . . . . . . . . . . .. 
N package 
. 


Operating free-air temperature 
range 
. 
Storage temperature 
rarge 
. 


Case temperature for 10 seconds: 
FN package 
. 


Lead temperature 
1,6 m'11(1/16 inch) from case for 10 seconds: 
N package 
. 


NOTE 
1: All voltage 
values 
are with 
respect 
to VSS' 


-0.5 
Vto 7V 
-0.5 V to 7 V 
-0.5 
Vto 7V 


. 
1100 mW 


.. 
800 mW 
O°Cto 70°C 


- 65°C to 150°C 
260°C 
260°C 


MIN 
NOM 
MAX 
UNIT 


Supply 
voltage, 
VCC 
4.75 
5 
5.25 
V 


High-level 
input 
voltage, 
VIH 
2 
VCC 
V 


Low-level 
input 
voltage, 
VIL 
-0.5 
0.8 
V 


Operating 
free-air 
temperature, 
TA 
0 
70 
·C 
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electrical characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 


PARAMETER 
TEST 
CONDITIONS 
MIN 
TYpt 
MAX 
UNIT 


VOH* 
High-level output voltage 
IOH = -1 mA 
2.4 
V 


VOL* 
Low-level output voltage 
IOL = 1.6mA 
0.4 
V 


VCC = 5.25 V, 
VSS - 0, 


Ilkg 
Input leakage current 
VI = a to 5.25 V, 
±10 
IlA 


All other pins floating 


VCC = 5.25 V, 
VSS = 0, 


IOl 
High-impedance output current 
Va = a V to 5.25 V, 
±20 
IlA 
chip selected, write mode 
or, chip deselected 


VCC = 5.25 V, 
TA = 25·C, 
SIN, DSR, DCD, CTS, and AT at 2 V, 


ICC 
Supply current 
All other inputs at 0.8 V, 
10 
mA 
XTAL1 at 4 MHz, 
No load on outputs. 
Baud rate = 50 kilobits per second 


CXTAL1 
Clock input capacitance 
15 
20 
pF 


CXTAl2 
Clock output capacitance 
VCC = 0, 
VSS = 0, 
20 
30 
pF 


Ci 
Input capacitance 
1=1 
MHz, 
TA = 25·C, 
6 
10 
pF 


Co 
Output capacitance 
All other pins grounded 


10 
20 
pF 
t All typical values are at VCC = 5 V, TA = 25·C. 
* These parameters apply lor all outputs except XTAl2. 


system timing requirements over recommended ranges of supply voltage and operating free-air 
temperature 


PARAMETER 
FIGURE 
MIN 
MAX 
UNIT 


lcR 
Cycle time, read (tw7 + 'da + 'd9) 
175 
ns 


lcw 
Cycle time, write (tw6 + td5 + 'd6) 
175 
ns 


tW5 
Pulse duration, address strobe low 
2,3 
15 
ns 


tw6 
Pulse duration, write strobe 
2 
ao 
ns 


tW7 
Pulse duration, read strobe 
3 
ao 
ns 


twMR 
Pulse duration, master reset 
1000 
ns 


tsu1 
Setup time, address 
2,3 
15 
ns 


tsu2 
Setup time, chip select 
• 
2,3 
15 
ns 


tsu3 
Setup time, data 
2 
15 
ns 


th1 
Hold time, address 
2,3 
a 
ns 


th2 
Hold time, chip select 
2,3 
a 
ns 


th3 
Hold time, write to chip select 
2 
20 
ns 


tM 
Hold time, write to address 
2 
20 
ns 


th5 
Hold time, data 
2 
15 
ns 


th6 
Hold time, read to chip select 
3 
20 
ns 


th7 
Hold time, read to address 
3 
20 
ns 


td4§ 
Delay time, select to write 
2 
15 
ns 


td5§ 
Delay time, address to write 
2 
15 
ns 


td6 
Delay time, write cycle 
2 
--=- 
ao 
ns 


td7§ 
Delay time, chip select to read 
3 
15 
ns 


tda§ 
Delay time, address to read 
3 
15 
ns 


td9 
Delay time, read cycle 
3 
ao 
ns 
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system switching charactllristics over recommended ranges of supply voltage and operating free- 
air temperature 


PARAMETER 
FIGURE 
TEST 
CONDITIONS 
MIN 
MAX 
UNIT 


tW1 
Pulse 
duration, 
clock 
high 
1 
f = 9 MHz maximum 
50 
ns 


tW2 
Pulse 
duration, 
clock 
low 
1 
f = 9 MHz maximum 
50 
ns 


'd3 
Delay 
time, 
select 
to CS output 
2,3 
• CL-100pF 
70 
ns 


td10 
Delay 
time, 
read to data 
3 
CL = 100 pF 
60 
ns 


'd11 
Delay time, 
read to floating 
data 
3 
CL - 
100 pF 
0 
60 
ns 


'dis(R) 
Read to driver 
disable 
3 
CL-1oopF 
60 
ns 


baud generator 
sWitchin!~ requirements 
over recommended 
ranges of supply 
voltage 
and 


operating free-air temperature 


PARAMETER 
FIGURE 
TEST 
CONDITIONS 
MIN 
MAX 
UNIT 


tw3 
Pulse 
duration, 
BAUDDUT 
low 
1 
f = 6.25 MHz, 
CLK -;- 1, 
80 
ns 


CL = 100 pF 


tW4 
Pulse 
duration, 
BAUDOUT 
hig 1 
1 
f = 6.25 MHz, 
CLK -;- 1, 
80 
ns 


CL = 100 pF 


td1 
Delay time, 
BAUDOUT 
low to high 
1 
CL ~ 100 pF 
125 
ns 


td2 
Delay 
time, 
BAUDOUT 
high to low 
1 
CL = 100 pF 
125 
ns 


receiver switching characteristics 
over recommended ranges of supply voltage and operating 


free-air temperature 


PARAMETER 
FIGURE 
TEST 
CONDITIONS 
MIN 
MAX 
UNIT 


'd12 
Delay time, 
RCLK to sample 
4 
100 
ns 


td13 
Deley time, 
stop to set interrupt 
4 
1 
1 
RCLK 
cycles 


td14 
Delay time, 
read 
RBR/LSR 
to ruset 
interrupt 
4 
CL = 100 pF 
140 
ns 


transmitter switching characteristics over recommended ranges of supply voltage and operating 
free-air temperature 


PARAMETER 
FIGURE 
TEST 
CONDITIONS 
MIN 
MAX 
UNIT 


td15 
Delay time, 
initial write THR to transmit 
start 
5 
8 
24 
baudout 
cycles 


'd16 
Delay time, 
stop to interrupt 
5 
8 
8 
baudout 
. 
cycles 


'd17 
Delay 
time, 
write THR to reset 
interrupt 
5 
CL = 100 pF 
140 
ns 


td18 
Delay time, 
initiai write 
to interrupt 
(THRE) 
5 
16 
32 
baudout 
cycles 


td19 
Delay time, 
read IIR to reset 
intmrupt 
(THRE) 
5 
CL-100pF 
140 
ns 


modem control 
switching 
characteristics 
over recommended ranges of supply voltage and 
operating free-air temperature 


PARAMETER 
FIGURE 
TEST 
CONDITIONS 
MIN 
MAX 
UNIT 


td20 
Delay 
time, 
write 
MCR to output 
6 
CL-100pF 
100 
ns 


'd21 
Delay time, 
modem 
input 
to set interrupt 
6 
CL-l00pF 
170 
ns 


'd22 
Delay time, 
read MSR to reset 
interrupt 
6 
CL-1oopF 
140 
ns 
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~tW1 


XTAL1 
I 
I 


OR 
~2V 
r- 
RCLK 
-/ 
'\......J 0.8 V 


(9 MHz MAX) 
I 
I 


~tW2 


~ 
N 
~ 
I 
I 


XTAL1 nru-uL 
JlS 


BAUDOUT 
(1/N) 
(N > 3) L----l---~ 


I 
I 
:.- 
2XTAU 
---..: 


I 
CYCLES 
I 
(N.2) 
XTAL1 
: 


:--- 
CYCLES 
~ 
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t+-lws-+o 
,,, 


~ISU1--i 
I 
: 
: 
-t: ;.- th1 
: 


AO-A2 =x: 
VALID 
>< 
VALlOt C i 


: f--lsU2---':, 
: 
' 
:: 
-.I :--lh2 
' 


CSO, CS1, 
CS2 ==:x 
VALID X 
VAllOt X..,'---- 


I 
I 
th3-14---tJ' 
---- 


I 
~td3 
I 
~td3 


,:'/1 
:,-' 
CS'JUT. 
' 


----'"' 
'+- tW6 --..: 
: 
,:'-ld4t.+ 
i+-lh4t~ 


:'-ldSt~ 
;'---ld6----"'; 


~~~~~~===========~XACTIVE X 
_ 
I 
••.ISU3¥-lhS 
..•• 
I 
I 


00 ..07 
--- 
( 
VALID 
DATA 
~ 
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...-lwS-" 
, 
, 
, 


, 
fC-- 
tSU1----tJ: 
, 


--: 
i+- Ih1 


=X===V=A=L=IO====,X--V-A-L1-0-t-x== 
: i--Isu2---": 
, 


: 
I 
~ 
04-lh2 


CSO,CS1,CS2J 
VALID X--V-A-L1-0-t-X: 


I 
: 
th6~ 
---- 


~td3t 
I 
~td3t 


CSOUT 
!J 
\ 
____ 
oJ 
'+-tW7~ 
: 
'--- 


,~ld7L" 
:'-th7t~ 
:'-ldSt---': 
'4-1 
-.: 
, 
I 
d9 
I 
OISTFI, 
\., 
V 
OISTFl 
A ACTIVE-1\ 
_ 
______ 
J, 
I 


IdIS(Rl--;'-'; 
~ldiS(Rl 


oolS --------:-\ 
: y 


:.- Id10'" ;+--Id11--+: 


" 
' 
00-07 ---------_( 
VALIDDATA}--- 
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RCLK 
_~ 
-.-JL 


I 


8 CLKs -------<~ 
•.,~Id12 
, 
_________rL 


_--LL 
~ 


I 
I 
I 
I 
I, 


I 
, 


~ld13 
!~ 
-----------------1 
..... 
1' 
~ 


I 
" 
Id14~ 


, 


L 


DISTR, 
DISTR 
(RD RBR/LSR) _. 
>E9C 


---" 
START 
~ 
- - - ~ 
/ 
\., 
STTAARRTT 
/ 


~ 
~A~~ 
~I~ 
PARITY 
STOP 
!'---J 


~ld15 
~ 


INTRPT, 
! 
T; 
\ 
T"""'\.- 


(THRE) 
'--~: 
I ••• 
••••1 
~ 
I 
I 
I 
I 
I 
I 
I 
I 
td17**- 
~td18 
-..: 
(4-td17 


I I 
I 


DOSTR 
(WR THR) 
~\ 
f'\ 
_ 


________ 
IL 
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\ 
T 


CTS, 
DSR, 
DCD 
X 
_ 


INTRPT 
/' 
(MODEM) 
_ 


DISTR 
(AD 
MSR) 
/ 
\_-_/ 
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07-00 
07·00 
SOUT 


MEMR 
ORPOR 
OISTR 
SIN 


MEMWOR 
i/ON 
OOSTR 
RTS 


INTR 
OTR 


INTRPT 
OSR 


RESET 


OCO 
MR 


AO 
AO 
CTS 


C 
P 
A1 
AT 


U 
A1 
TL16C450 


A2 
A2 
(ACE) 


B 
U 
ADS 
XTAL1 


S 


OOSTR 


EtA 


232-0 
DRIVERS 


AND 
RECEIVERS 


I. 
OISTR 
I 


CS 
CS2 
XTAL2 


CS1 
BAUOOUT 
T 
CSO 
RCLK 
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TYPICAL 
APPLICATION 
DATA 


TL16C450 
ALTERNATE 


(16) 
XTAL 
CONTROL 


XTAL1 


A16-A23 
A16-A23 
= T 


XTAL2 
(17) 


(12) 
CSO 
(15) 
1 
BAUDOUT 
ADDRESS 
(13) 
(9) 
DECODER 
CS1 
RCLK 
(14) 
CS2 
CPU 


DTR 
20 


(25) 
ADS 
RTS 


ADS 


OUT1 


RSI/ABT 
(35) 
OUT2 
(31) 
MR 


(39) 
AT 
5V 
ADO·AD15 
BUFFER 
(38) 
DCD 
8 


PHI1 
PHI2 
DSR 
(37) 
6 


CTS 
(36) 


5 


PHI1 
PHI2 
ADS 
RSTO 
(21) 
RO 
DISTR 
(11) 


SOUT 
2 


TCU 
(18) 
WR 
DOSTR 


SIN 
(10) 


ADO·AD15 
(30) 
INTRPT 


CSOUT 
(24) 
(22) 
DISTR 
(23) 


(19) 
DDiS 


DOSTR 
(29) 
NC 


EIA-232-D 
CONNECTOR 


GND 
(40) 


(VSS) 
5V 


(VCC) 


FIGURE 9. TYPICAL TL16C450 
CONNECTION 
TO A CPU 
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DLABt 
A2 
A1 
AO 
REGISTER 


0 
L 
L 
L 
Receiver 
buffer 
(read). 
transmitter 
holding 
register 
(write) 


0 
L 
L 
H 
Interrupt 
enable 


X 
L 
H 
L 
Interrupt 
identification 
(read only) 


X 
L 
H 
H 
Line control 


X 
H 
L 
L 
Modem 
control 


X 
H 
L 
H 
Une 
status 


X 
H 
H 
L 
Modem 
status 


X 
H 
H 
H 
Scratch 


1 
L 
L 
L 
Divisor 
latch 
(LSB) 


1 
L 
L 
H 
Divisor 
Latch 
(MSB) 


t The Divisor 
Latch Access 
Bit (DLAB) 
is the most significant 
bit of the Line Control 
Register. 
The DLAB 


signal 
is controlled 
by writing 
to this bit location 
(see Table 
3). 


REGISTER/SIGNAL 
RESET 
RESET 
STATE 
CONTROL 


Interrupt 
Enable 
Register 
Master 
Reset 
All bits low (0-3 forced 
and 4-7 permanent) 


Interrupt 
Identification 
Register 
Master 
Reset 
Bit 0 is high. 
bits 1 and 2 are low. and bits 3-7 are 


permanently 
low 


Line Control 
Register 
Master 
Reset 
All bits low 


Modem 
Control 
Register 
Master 
Reset 
All bits low 


Line Status 
Register 
Master 
Reset 
Bits 5 and 6 are high. 
all other 
bits are low 


Modem 
Status 
Register 
Master 
Reset 
Bits 0-3 are low. bits 4-7 are input 
signals 


SOUT 
Master 
Reset 
High 


INTRPT 
(Receiver 
Error 
Flag) 
Read 
LSR/MR 
Low 


INTRPT 
(Received 
Data Available) 
Read RBR/MR 
Low 


INTRPT 
(Transmitter 
Holding 
Register 
Empty) 
Read IIR1Write 
Low 


THR/MR 


INTRPT 
(Modem 
Status 
Changes) 
Read MSR/MR 
Low 


OUT 2 
Master 
Reset 
High 


RTS 
Master 
Reset 
High 


DTR 
Master 
Reset 
High 


OUT 
1 
Master 
Reset 
High 


Scratch 
Register 
Master 
Reset 
No effect 


Divisor 
Latch 
(LSB and MSB) 
Register; 
Master 
Reset 
No effect 


Receiver 
Buffer 
Register 
Master 
Reset 
No effect 


Transmitter 
Holding 
Register 
Master 
Reset 
No effect 


TEXAS 
." 
INSTRUMENTS 


TL16C450 
ASYNCHRONOUS COMMUNICATIONS ELEMENT 


accessible registers 
The system programmer, 
via the CPU, has access to and control over any of the ACE registers that are 
summarized in Table 3. These registers are used to control ACE operations, receive data, and transmit data. 
Descriptions of these registers follow Table 3. 


REGISTER ADDRESS 


o DLAB-O 
o DLAB-O 
1DLAB-O 
2 
3 
4 
5 
6 
7 
o DLAB-1 
1DLAB-1 


Receiver 
Transmitter 
Interrupt 


Bn 
Buffer 
Holding 
Interrupt 
Idenl. 
Line 
MODEM 
Line 
MODEM 
Scratch 
Divisor 
Latch 
No. 
Register 
Register 
Enable 
Register 
Control 
Control 
Status 
Status 
Register 
Latch 
(MSB) 
(Reed 
(Wrne 
Register 
(Read 
Register 
Register 
Register 
Register 
(lSB) 


Only) 
Only) 
Only) 


RBR 
THR 
IER 
IIR 
lCR 
MCR 
lSR 
MSR 
SCR 
Dll 
DlM 


Enable 
Word 
Received 
"0"11 
length 
Data 
Data 
Delta 
Data 
Terminal 
Clear 
0 
Data Bit O· 
Data Bit 0 
Available 
Interrupt 
Select 
76~~r 


Ready 
to Send 
Bit 0 
Bit 0 
Bit 8 


Interrupt 
Pending 
Bit 0 
(DR) 
(DCTS) 
(ERBFI) 
(WLSO) 


Enable 
Transmitter 
Word 
Delta 
Holding 
Interrupt 
Length 
Request 
Overrun 
Data 
1 
Data Bit 1 
Data Bit 1 
Register 
10 
Select 
to Send 
Error 
Set 
Bit 1 
Bit 1 
Bit 9 


Empty 
Bit (0) 
Bit 1 
(RTS) 
(OE) 
(~'5'~A) 
Interrupt 
(WLS1) 
(ETBEI) 


Enable 
Trailing 
Receiver 
Interrupt 
Number of 
Parlfy 


2 
Data Bit 2 
Data Bit 2 
Una Status 
10 
Stop Bits 
Out 1 
Error 
Edge Ring 
8it2 
Bit 2 
Bit 10 


Interrupt 
Bit (1) 
(STB) 
(PE) 
Indicator 


(ELSI) 
(TERI) 


Enable 
Delta 
MODEM 
:na~gre 


Framing 
Data 


3 
Data Bit 3 
Data Bit 3 
Status 
0 
Out 2 
Error 
Carrier 
Bit 3 
Bit 3 
Blt11 
Interrupt 
(PEN) 
(FE) 
Detect 
(EDSSI) 
(DDCD) 


Even 
Break 
Clear 
Data 
Data Bit 4 
0 
0 
Parity 
Loop 
Interrupt 
to 
Bit 4 
Bit 4 
Bit 12 
Bit 4 
Select 
Send 


(EPS) 
(BI) 
(CTS) 


Transmitter 
Cata 


5 
Data Bit 5 
Data Bit 5 
0 
0 
Stick 
0 
Holding 
Set 
BitS 
BitS 
Bit 13 
Parlfy 
Register 
76~~r 
(THRE) 


Set 
Transmitter 
Ring 
6 
Data Bit 6 
Data Bit 6 
0 
0 
Break 
0 
Emp~ 
Indicator 
Bit 6 
Bit 6 
Bit 14 
(TEM 
(RI) 


Divisor 
Data 
latch 


7 
Data Bit 7 
Data Bit 7 
0 
0 
Access 
0 
0 
Carrier 
Bit 7 
Bit 7 
Bit 15 


Bit 
Detect 


(DLAB) 
(DCD) 


TEXAS 
• 
INSTRUMENTS 


TL16C450 
ASYNCHRONOUS COMMUNICATIONS ELEMENT 


receiver buffer register (RBR) 


The ACE's receiver sectien consists of a Receiver Shift Register and a Receiver Buffer Register. Timing is 
supplied by the 16 X Receiver Clock (RCLK). Receiver section control is a function of the ACE's Line Control 
Register. 


The ACE's Receiver Shift Register receives serial data from the Serial Input (SIN) pin. The Receiver Shift 
Register then converts the data to a parallel form and loads it into the Receiver Buffer Register. When a 
character is placed in the Receiver Buffer Register and the Received Data Available interrupt is enabled, an 
interrupt is generated. This interrupt is cleared when the data is read out of the Receiver Buffer Register. 


transmitter holding registew(THR) 


The ACE's transmitter section consists of a Transmitter 
Holding Register and a Transmitter 
Shift Register. 


Timing is supplied by the Baud Out (BAUDOUT) clock signal. Transmitter section control is a function of the 
ACE's Line Control Register. 


The ACE Transmitter Holding Register receives data off the Internal Data Bus and, when the shift register is 
idle, moves it into the Tran:;mitter Shift Register. The Transmitter Shift Register serializes the data and outputs 
it at the Serial Output 
(SOUT). If the Transmitter 
Holding 
Register is empty and the Transmitter 
Holding 
Register Empty (THRE) interrupt 
is enabled, 
an interrupt 
is generated. 
This interrupt 
is cleared when a 
character is loaded into the register. 


Interrupt enable register (IER) 


The Interrupt Enable Regi:;ter enables each of the four types of interrupts (refer to Table 4) and the INTRPT 
output signal in response to an interrupt generation. The Interrupt Enable Register can also be used to disable 
the interrupt system by setting bits 0 through 3 to logic O. The contents of this register are summarized 
in 
Table 3 and are described 
below. 


Bit O. This bit, when set to logic 1, enables the Received Data Available interrupt. 


Bit 1. This bit, when set te. logic 1, enables the Transmitter Holding Register Empty interrupt. 


Bit 2. This bit, when set to logic 1, enables the Receiver Line Status interrupt. 


Bit 3. This bit, when set te logic 1, enables the Modem Status interrupt. 


Bits 4 thru 7. Bits 4 throu~lh 7 in the Interrupt Enable Register are not used and are always set to logic O. 
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interrupt Identification register (IIR) 


The ACE has an on-chip interrupt generation and prioritization capability that permits a flexible interface with 
most microprocessors. 


The ACE provides four prioritized levels of interrupts: 


Priority 1 - 
Receiver line status (highest priority) 
Priority 2 - 
Receiver data ready 
Priority 3 - 
Transmitter holding register empty 
Priority 4 - 
Modem status (lowest priority) 


When an interrupt is generated, the Interrupt Identification Register indicates that an interrupt is pending and 
the type of that interrupt in its three least significant bits (bits 0, 1, and 2). The contents of this register are 
summarized 
in Table 3 and described 
in Table 4. 


Bit O. This bit can be used either in a hardwire-prioritized, 
or polled interrupt system. If this bit is a logic 0, an 
interrupt is pending. When bit 0 is a logic 1, no interrupt is pending. 


Bits 1 and 2. These two bits are used to identify the highest priority interrupt pending, as indicated in Table 4. 


Bits 3 thru 7. Bits 3 through 7 in the Interrupt Identification Register are not used and are always set at logic O. 


INTERRUPT 
IDENTIFICATION 
PRIORITY 
INTERRUPT 
TYPE 
INTERRUPT 
SOURCE 
INTERRUPT 
RESET 
REGISTER 
LEVEL 
METHOD 


BIT2 
BIT 1 
BITO 


0 
0 
, 
None 
None 
None 
- 
Overru n error. parity error I 
Reading 
the Line Status 
, 
, 
0 
, 
Receiver 
line status 
framing 
error 
or break 
interrupt 
register 


-, 
0 
0 
2 
Received 
data available 
Receiver 
data available 
Reading 
the Receiver 
buffer 


Buffer 
register 


Reading 
the Interrupt 


Transmitter 
Holding 
register 
Transmitter 
Holding 
register 
Identification 
register 
(if 


0 
, 
0 
3 
source 
of interrupt) 
or writing 
empty 
empty 
into the 
Transmitter 
Holding 
register 


Clear to Send, 
Data Set 
Reading 
the Modem 
Status 
0 
0 
0 
4 
Modem 
status 
Ready, 
Ring Indicator, 
or Data 
Carrier 
Detect 
register 
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line control register (LeR) 


The system programmer controls the format of the asynchronous 
data communication 
exchange through the 
Line Control register. In a.ddition, the programmer is able to retrieve, inspect, and modify the contents of the 
Line Control 
register; this eliminates 
the need for separate storage of the line characteristics 
in system 
memory. The contents of this register are summarized 
in Table 3 and are described 
below. 


Bits 0 and 1. These two t>ilsspecify the number of bits in each transmitted or received serial character. These 
bits are encoded as follows: 


Bit 1 
BIIO 
Word Length 


0 
0 
5 Bits 


0 
1 
6 Bits 


1 
0 
7 Bits 


1 
1 
8 B~s 


Bit 2. This bit specifies eil her one, one and one-half, or two Stop bits in each transmitted character. If bit 2 is a 
logic 0, one Stop bit is uenerated 
in the data. If bit 2 is a logic 1, the number of Stop bits generated 
is 
dependent 
on the word length selected 
with bits 0 and 1. The Receiver checks the first Stop bit only, 


regardless of the number of Stop bits selected. The number of Stop bits generated, in relation to word length 
and bit 2, is shown in the following. 


[311 2 
Word Length Selected 
Number 01 Stop 


by Bits 1 and 2 
Bits Generated 


0 
Any word length 
1 
1 
5 bits 
11/2 
1 
6 bits 
2 
1 
7 bits 
2 
1 
8 bits 
2 


Bit 3. This bit is the Parity Enable bit. When bit 3 is a logic 1, a Parity bit is generated 
in transmitted 
data 
between the last data wo[-d bit and the first stop bit. In received data, if bit 3 is a logic 1, parity is checked. 
When bit 3 is a logic 0, no parity is generated or checked. 


Bit 4. Bit 4 is the Even Pality Select bit. When parity is enabled by bit 3: a logic 1 in bit 4 produces Even Parity 
(an even number of logic is in the data and parity bits) and a logic 0 in bit 4 produces Odd Parity (an odd 
number of logic 1s). 


Bit 5. This is the Stick pa['ity bit. When bits 3, 4, and 5 are logic 1s, the Parity bit is transmitted and 
checked as a logic O. When bits 3 and 5 are logic 1s and bit 4 is a logic 0, the Parity bit is transmitted and 
checked as a logic 1. 


Bit 6. This bit is the Break Control bit. Bit 6 is set to a logic 1 to force a break condition, i.e, a condition where 
the Serial Output (SOUT) pin is forced to the spacing (logic 0) state. When bit 6 is set to a logic 0, the break 
condition 
is disabled. ThE! break condition 
has no effect on the transmitter 
logic, it only effects the serial 
output. 


Bit 7. This bit is the Divisor LatCh Access bit (DLAB). Bit 7 must be set to a logic 1 to access the Divisor 
Latches of the Baud Generator during a read or write. Bit 7 must be set to a logic 0 during a read or write to 
access the Receiver Buffer, the Transmitter Holding register, or the Interrupt Enable register. 


TEXAS 
• 
INSTRUMENTS 


TL16C450 
ASYNCHRONOUS COMMUNICATIONS ELEMENT 


modem control register (MeR) 


The Modem Control register is an a-bit register that controls an interface with a modem, data set, or peripheral 
device that is emulating a modem. The contents of this register are summarized in Table 3 and are described 
below. 


Bit O. Bit 0 (DTR) controls the Data Terminal Ready (DTR) output. Setling this bit to a logic 1 forces the DTR 
output to its active state (low). When bit 0 is set to a logic 0, DTR goes high. 


Bit 1. Bit 1 (RTS) controls the Request to Send (RTS) output in a manner identical to Bit O's control over the 
DTR output. 


Bit 2. Bit 2 (OUT 1) controls the Output 
1 (OUT 1) signal, a user designated 
output signal, in a manner 
identical to Bit O's control over the DTR output. 


Bit 3. Bit 3 (OUT 2) controls the Output 2 (OUT 2) signal, a user designated 
output signal, in a manner 
identical to Bit O's control over the DTR output. 


Bit 4. Bit 4 provides a local loop back feature for diagnostic testing of the ACE. When this bit is set to a logic 
high, the following occurs: 


1. The transmitler 
Serial Output (SOUT) is set high. 
2. The receiver Serial Input (SIN) is disconnected. 
3. The output of the Transmitter Shift register is looped back into the Receiver Shift register input. 
4. The four modem control inputs (CTS, DSR, DCD, and R1) are disconnected. 
5. The four modem control outputs (DTR, RTS, OUT 1, and OUT 2) are internally connected to the four 
modem control inputs. 
6. The four modem control output pins are forced to their inactive states (high). 


In the diagnostic mode, data that is transmitted is immediately received. This allows the processor to verify the 
transmit- and receive-data paths to the ACE. The receiver and transmitler interrupts are fully operational. The 
modem control interrupts are also operational but the modem control interrupt's sources are now the lower 
four bits of the Modem Control 
register instead of the four modem 
control 
inputs. All interrupts 
are still 
controlled 
by the Interrupt Enable register. 


Bit 5 through 7. These bits are set to logic O. 


line status register (LSR)t 


The Line Status Register provides 
information 
to the CPU concerning 
the status of data transfers. 
The 
contents of this register are summarized 
in Table 3 and are described 
below. 


Bit o. Bit 0 is the Data Ready (DR) indicator for the receiver. This bit is set to a logic 1 condition whenever a 
complete incoming character has been received and transferred into the Receiver Buffer register and is reset 
to logic 0 by reading the Receiver Buffer Register. 


Bit 1:1:.Bit 1 is the Overrun Error (OE) indicator. When this bit is set to logic 1, it indicates that before the 
character in the Receiver Buffer register was read, it was overwritten by the next character transferred into the 
register. The OE indicator is reset every time the CPU reads the contents of the Line Status register. 


Bit 2:1:.Bit 2 is the Parity Error (PE) indicator. When this bit is set to logic 1, it indicates that the parity of the 
received data character does not match the parity selected in the Line Control Register (bit 4). The PE bit is 
reset every time the CPU reads the contents of the Line Status register. 


Bit 3:1:.Bit 3 is the Framing Error (FE) indicator. When this bit is set to logic 1, it indicates that the received 
character did not have a valid (logic 1) Stop bit. The FE bit is reset every time the CPU reads the contents of 
the Line Status register. 


t The Line Status register is intended for read operations only; writing to this register is not recommended outside of a factory testing 
environment. 


:j: Bits 1 through 4 are the error conditions that produce a Receiver Line Status interrupt. 
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Bit4:j:. Bit4 is the Break nterrupt (BI) indicator. When this bit is set to logic 1, it indicates that the received data 
input was held in the logic 0 state for longer than a full-word transmission time. A "full-word transmission time" 
is defined as the total time of the Start, Data, Parity, and Stop bits. The 81 bit is reset every time the CPU reads 
the contents of the Line Status register. 


Bit 5. Bit 5 is the Transrnitter Holding Register Empty (THRE) indicator. This bit is set to a logic 1 condition 
when the Transmitter Holding Register is empty, indicating that the ACE is ready to accept a new character. If 
the THRE interrupt is enabled when the THRE bit is a logic 1, then an interrupt is generated. THRE is set to a 
logic 1 when the contents of the Transmitter Holding Register are transferred to the transmitted Shift Register. 
This bit is reset to logic I) concurrent with the loading of the Transmitter Holding Register by the CPU. 


Bit 6. Bit 6 is the Transmitter Empty (TEMT) indicator. This bit is set to a logic 1 when the Transmitter Holding 
register and the Transmitter Shift register are both empty. When either the Transmitter Holding register or the 
Transmitter Shift register contains a data character, the TEMT bit is reset to logic O. 


Bit 7. This bit is always reset to logic O. 


modem status register (MSR) 


The Modem Status register is an a-bit register that provides information about the current state of the control 
lines from the modem, data set, or peripheral device to the CPU. Additionally, four bits of this register provides 
change information; when a control input from the modem changes state the appropriate 
bit is set to logic 1. 


All four bits are reset to logic 0 when the CPU reads the Modem Status register. The contents of this register 
are summarized 
in TablE!3 and are described 
below. 


Bit O. Bit 0 is the Delta Clear to Send (DCTS) indicator. This bit indicates that the CTS input has changed state 
since the last time it was read by the CPU. When this bit is a logic 1 and the Modem Status Interrrupt is 
enabled, a Modem Status Interrupt is generated. 


Bit 1. Bit 1 is the Delta Data Set Ready (DDSR) indicator. This bit indicates that the DSR input has changed 
state since the last time it was read by the CPU. When this bit is a logic 1 and the Modem Status Interrrupt is 
enabled, a Modem Status Interrupt is generated. 


Bit 2. Bit 2 is the Trailing Edge of Ring Indicator (TERI) detector. This bit indicates that the Ri input to the chip 
has changed from a lowto a high state. When this bit is a logic 1 and the Modem Status Interrrupt is enabled, a 
Modem Status Interrupt 
s generated. 


Bit 3. Bit 3 is the Delta Data Carrier Detect (DDCD) indicator. This bit indicates that the DCD input to the chip 
has changed state since the last time it was read by the CPU. When this bit is a logic 1 and the Modem Status 
Interrrupt is enabled, a Modem Status Interrupt is generated. 


Bit 4. Bit 4 is the complement of the Clear to Send (CTS) input. If Bit 4 (loop) of the Modem Control register is 
set to a logic 1, this bit i~ equivalent to the Modem Control register bit 1 (RTS). 


Bit 5. Bit 5 is the complement 
of the Data Set Ready (DSR) input. If Bit 4 (loop) of the Modem Control register 
is set to a logic 1, this bit is eqUivalent to the Modem Control register bit 0 (DTR). 


Bit 6. Bit 6 is the complement of the Ring Indicator (Ri) input. If Bit 4 (loop) of the Modem Control register is set 
to a logic 1, this bit is eq Jivalent to the Modem Control registers bit 2 (OUT 1). 


Bit 7. Bit 7 is the complHment of the Data Carrier Detect (DCD) input. If Bit 4 (loop) of the Modem Control 
register is set to a logic 1, this bit is equivalent to the Modem Control registers bit 3 (OUT 2). 
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• 
INSTRUMENTS 


TL16C450 
ASYNCHRONOUS 
COMMUNICATIONS 
ELEMENT 


scratch 
register 
(SeR) 


The Scratch register is an 8-bit register that is intended for the programmer's 
use as a "scratchpad," 
in the 
sense that it will temporarily 
hold the programmer's 
data without affecting any other ACE operation. 


programmable 
baud generator 


The ACE contains a programmable 
Baud Generator that takes a clock input in the range between DC and 9 


MHz and divides it by a divisor in the range between 
1 and 216-1. 
The output frequency 
of the Baud 


Generator is sixteen times (16 X) the baud rate. The formula for the divisor is: 


divisor # = XTAL1 frequency input 
-i- (desired baud rate X 16) 


Two 8-bit registers, called Divisor Latches, are used to store the divisor in a 16-bit binary format. These Divisor 
Latches must be loaded during initialization of the ACE in order to ensure desired operation 
of the Baud 
Generator. When either of the Divisor Latches is loaded, a 16-bit baud counter is also loaded to prevent long 
counts on initial load. 


Tables 5 and 6, which follow, illustrate the use of the Baud Generator with crystal frequencies of 1.8432 MHz 
and 3.072 MHz, respectively. For baud rates of 38.4 kilo bits per second and below, the error obtained is very 
small. The accuracy of the selected baud rate is dependent 
on the selected crystal frequency. 


Refer to Figure 10 for examples of typical clock circuits. 
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DESIRED 
DIVISOR 
USED 
PERCENT 
ERROR 


TO GENERATE 
DIFFERENCE 
BElWEEN 


BAUD 
RATE 
16 X CLOCK 
DESIRED 
AND ACTUAL 


50 
2304 


75 
1536 


110 
1047 
0.026 


134.5 
857 
0.058 


150 
768 


300 
384 


600 
192 


1200 
96 


1800 
64 


2000 
58 
0.69 


2400 
48 


3600 
32 


4800 
24 


7200 
16 


9600 
12 


19200 
6 


38400 
3 


56000 
2 
2.86 


DESIRED 
DIVISOR 
USED 
PERCENT 
ERROR 


BAUD 
RATE 
TO GENERATE 
DIFFERENCE 
BElWEEN 


16 X CLOCK 
DESIRED 
AND ACTUAL 


50 
3840 


75 
2560 


110 
1745 
0.026 


134.5 
1428 
0.034 


150 
1280 


300 
640 


600 
320 


1200 
160 


1800 
107 
0.312 


2000 
96 


2400 
80 


3600 
53 
0.628 


4800 
40 


7200 
27 
1.23 


9600 
20 


19200 
10 


38400 
5 
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OPTIONAL 
CLOCK 
OUTPUT 


CRYSTAL 


3.1 MHz 


1.8 MHz 


OSCILLATOR 
CLOCK 
TO BAUD 
GENERATOR 


LOGIC 


OSCILLATOR 
CLOCK 
TO BAUD 


GENERATOR 
LOGIC 


RX2 
1.5 kil 
1.5kil 


C1 


10-30 
pF 


10-30 
pF 


C2 


40-60 
pF 


40-60 
pF 


Rp 
1 Mil 
1 Mil 
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• 
Integrates 
Most Communications 
Card 


Functions 
From the IBM PC/AT or 


Compatibles 
with SingIEl-/ or Dual-Channel 
Serial Ports 


• 
TL16C451 
Consists 
of One TL16C450 
Plus 


Centronix 
Printer 
Interfllce 


• 
TL16C452 
Consists 
of Two TL16C450s 
Plus 
Centro nix Printer 
Interfllce 


• 
Fully Programmable 
Serial 
Interface 
Characteristics: 
. 


5-, 6-, 7-, or 8-Blt Characters 
Even-, Odd-, or No-Parity 
Bit 
Generation 
and Detection 


1-, 1 1/2-, or 2 Stop··Bit Generation 
Programmable 
Baud Rate 
(DC to 256 Kilobits 
per Second) 


• 
Fully Double 
Buffered 
fl)r Reliable 


Asynchronous 
Operation 


description 


The Tl16C451 
and Tl16C452 
provide 
single- 


and dual-channel 
(respectively) 
serial interfaces 


along 
with 
a 
single 
Centronix 
parallel-port 


interface. The serial interfaces provide a serial-to- 
parallel 
conversion 
for 
data 
received 
from 
a 
peripheral 
device 
or modem 
and a parallel-to- 


serial 
conversion 
for 
data 
transmitted 
by 
a 


computer 
CPU. The parallel interface provides a 
bidirectional 
parallel data port that fully conforms 


to the requirements 
for a Centronix-type 
printer. 
A computer 
CPU can 
read the 
status 
of the 


asynchronous-communications-element 
(ACE) 
interfaces 
at any point 
in the 
operation. 
The 


status includes the state of the modem 
signals 


(CTS, OSR, RLSO, and Ai) and any changes to 
these signals that have occurred 
since the last 


time they were read, the state of the transmitter 
and 
receiver 
including 
errors 
detected 
on 


received data, and printer status. The TL16C451 
and 
TL16C452 
provide 
control 
for 
modem 
signals (RTS and OTR), interrupt enables, baud- 
rate 
programming, 
and 
parallel-port 
control 


signals. 
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AO-A2 


lOW 


lOR 
RESET 
CLK 


ACE 
1 


B J 


B 
4 
SELECT 
- 
AND 
-- 
CONTROL 
- 
LOGIC 
B 
B J 
- 
/ 
PARALLEL 
PORT 


RTSO 
DTRO 
SOUTO 
INTO 


CTSO 


DSRO 
RLSDO 
Rio 
SINO 
CSO 


DBO-DB7 


i;RROR 
SLCT 
BUSY 
PE 
ACK 
LPTOE 
CS2 


PDO-PD7 
IN IT 
AFl5 
STB 
SUN 
INT2 


TL16C452 


CfSo 
ACE 
R'i'So 
DSRO 
1 
DTRO 
RLSDO 
SOUTO 
Rio 
INTO 
SINO 
CSO 
B 
DBO-DB7 


B 


CTS1 
ACE 
RTS1 
DSR1 
2 
DTR1 
RlSD1 
SOUT1 
Ri1 
INTl 
SIN1 
<:51 


AO-A2 
lOW 
iOR 
BOO 
RESET 
B 
CLK 
B 
PDO-PD7 
ERROR 
ARALLE 
00f 
SLCT 
PORT 
AFD 
BUSY 
STB 
PE 
SUN 
ACK 
INT2 
LPTOE 
CS2 
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PIN 
DESCRIPTION 
NAMEt 
NO. 


I/O 


AO 
35 
Register 
Select. 
Three 
inputs 
used 
during 
read and write 
operations 
to select 
the register 
to read from 
A1 
34 
I 
or write to. Refer to Table 
1 for register 
addresses, 
also refer to the chip 
select 
signals 
(080,081, 
CS2). 
A2 
33 


ACR 
68 
I 
Une Printer Acknowledge. 
This input 
goes 
low to indicate 
a successful 
data transfer 
has taken 
place. 
It 
generates 
a printer-port 
interrupt 
during 
its positive 
transition. 


AFD 
56 
I/O 
Une Printer 
Autofeed. 
This open-drain 
line provides 
the line printer 
with a low signal 
when 
continuous- 


form 
paper 
is to be autofed 
to the printer. 
An internal 
pUll up is provided. 


BDO 
44 
0 
Bus Buffer 
Output. 
This output 
is active 
(high) 
when 
the CPU is reading 
data. When 
active, 
this output 


can be used 
to disable 
an external 
transceiver. 


BUSY 
66 
I 
Une 
Printer 
Busy. 
This is an input 
line from 
the line printer 
that goes 
high 
when 
the line printer 
is not 


ready 
to accept 
data. 


CLK 
4 
I/O 
External 
Clock. 
Connects 
the ACE to the main timing 
reference. 


080 
32 
Chip 
Selects. 
Each 
chip 
select 
enables 
read and write 
operations 
to Its respective 
channel. 
080 
and 
CS1 
[VCC] 
3 
I 


CS2 
38 
CS1 select 
serial 
channels 
0 and 
1, respectively, 
and 082 
selects 
the parallel 
port. 


CTSO 
28 
I 
Clear To Send. 
CTS is an active-low 
modem 
status 
signal 
whose 
state can be checked 
by reading 
bit 4 
CTS1 
[GND] 
13 
(CTS) 
of the 
Modem 
Status 
Register. 
Bit 
0 (DCTS) 
of the 
Modem 
Status 
Register 
indicates 
that 
this 
signal 
has changed 
state 
since 
the 
last read from 
the 
Modem 
Status 
Register. 
If the 
Modem 
Status 
Interrupt 
Is enabled 
when 
CfS 
changes 
state, 
an interrupt 
is generated. 


DBO 
14 


DB1 
15 


DB2 
16 


DB3 
17 
I/O 
Data Bus. 
Eight 
3-state 
data lines 
provide 
a bidirectional 
path for data, control, 
and status 
Information 


DB4 
18 
between 
the TL 16C451/TL 
16C452 
and the CPU. 
DBO is the least significant 
bit (LSB). 


DB5 
19 


DB6 
20 


DB? 
21 


DSRO 
31 
I 
Data Set Ready. 
DSR is an active-low 
modem 
status 
signal 
whose 
state can be checked 
by reading 
bit 
!'iS1l1 
[GND] 
5 
5 (DSR) of the Modem 
Status 
Register. 
Bit 
1 (DDSR) 
of the Modem 
Status 
Register 
indicates 
that this 


signal 
has changed 
state 
since 
the 
last read 
from 
the 
Modem 
Status 
Register. 
If the 
modem 
status 
interrupt 
is enabled 
when 
the DSR changes 
state, 
an interrupt 
is generated. 


DTRO 
25 
0 
Data Terminal 
Ready. 
When 
active 
(low). 15m informs 
a modem 
or data set that the ACE 
is ready 
to 


DTR1 
[NC] 
11 
establish 
communication. 
lTI1i is placed 
in the active 
state by setting 
the DTR bit of the Modem 
Control 


Register 
to a high 
level. 
DTR Is placed 
in the 
Inactive 
state 
either 
as a result 
of a reset 
or during 
loop 
mode 
operation 
or resetting 
bit 0 (DTR) of the Modem 
Control 
Register. 


ERROR 
63 
I 
Une Printer 
Error. 
This is an input 
line from the line printer. 
The line printer 
reports 
an error 
by holding 
this line low during 
the error 
conditon. 


INIT 
57 
I/O 
Une 
Printer 
Initialize. 
This 
open-drain 
line 
provides 
the 
line 
printer 
with 
a signal 
that 
allows 
the 
line 
printer 
initialization 
routine 
to be started. 
An lnternal 
pullup 
is provided. 


INTO 
45 
0 
Interrupt. 
INTn is an active-high 
3-state 
outputthat 
is enabled 
by bit 3 of the MCR. When 
active, 
INTn 
INT1 
[NC] 
60 
informs 
the CPU that the ACE has an interrupt 
to be serviced. 
Four conditions 
that cause 
an interrupt 
to 
be issued 
are; a receiver 
error, 
received 
data is available, 
the transmitter 
holding 
register 
is empty, 
and 
an enabled 
modem 
status 
interrupt. 
The INTn output 
is reset 
(low) either 
when 
the interrupt 
is serviced 
or as a result 
of a reset. 


INT2 
59 
0 
Printer 
Port Interrupt. 
This signal 
is an active-high 
3-state 
output 
generated 
by the positive 
transition 
of 
ACK. 
It is enabled 
by bit 4 of the Write 
Control 
Register. 


lOR 
37 
I 
Data Read Strobe. 
When 
iOR input 
is active 
(low) while the ACE Is selected, 
the CPU Is allowed 
to read 
status 
information 
or data from 
a selected 
ACE register. 


lOW 
36 
I 
Data Write Strobe. 
When row input 
is active 
(low) while the ACE Is selected, 
the CPU is allowed 
to write 
control 
words 
or data into a selected 
ACE 
register. 
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PIN 


NAMEt 
I/O 
DESCRIPTION 
NO. 


lPTOE 
1 
I 
Parallel 
Data Output 
Enable. 
When 
low, this 
signal 
enables 
the Wrne 
Data 
Register 
to the 
PDQ-PD7 
lines. A high 
puts the PDO-PD7 
lines 
in the high-impedance 
state allowing 
them 
to be used 
as Inputs. 


lPTOE 
is usually 
lied 
low for line printer 
operation. 


PDO-PD7 
53-46 
1/0 
Parallel 
Data Bits (0-7). 
These 
eight 
lines 
provide 
a byte-wide 
Input 
or output 
port to the system. 
The 


eight 
lines are held 
in a high-impedance 
state when 
~ 
is high. 


PE 
67 
I 
Une Printer 
Paper 
Empty. 
This is an input 
line from the line printer 
that goes 
high when 
the printer 
runs 
out of paper. 
m:m 
39 
I 
Reset. 
When 
active 
Qow) , ~ 
clears 
most ACE registers 
and sets the state of various 
output 
signals. 


Refer to Table 
2, ACE 
Reset 
Functions. 


RIO 
30 
I 
Ring Indicator. 
RI is an active-iow 
modem 
status 
signal 
whose 
state 
can be checked 
by reading 
bn 
6 
Rf1 [GND] 
6 
(RI) of the Modem 
Status 
Register. 
Bn 2 (TERI) of the Modem 
Status 
Register 
indicates 
that the minput 


has transitioned 
from 
a low to a high 
state 
since 
the last read from 
the Modem 
Status 
Register. 
If the 
Modem 
Status 
Interrupt 
is enabled 
when 
this transition 
occurs, 
an interrupt 
is generated. 


~O 
29 
I 
Receive 
Line Signal 
Detect. 
m:sD0 
is an active-low 
modem 
status 
signal 
whose 
state 
can be checked 


RLSD1 
[GND] 
8 
by reading 
bit 
7 of the Modem 
Status 
Register. 
Bit 
3 (DRLSD) 
of the Modem 
Status 
Register 
indicates 
that this 
signal 
has changed 
state 
since 
the last read from 
the Modem 
Status 
Register. 
If the 
Modem 
Status 
Interrupt 
is enabled 
when 
RLSDO changes 
state, 
an interrupt 
is generated. 
This bn is low when 
a 
data carrier 
is detected. 


RTSO 
24 
0 
Request 
To Send. 
When 
active 
QOw), this signal 
informs 
the modem 
or data set that the ACE Is ready to 


RTS1 
[NC] 
12 
transmit 
data. RTS is set to ns active state by setting 
the RTS Modem 
Control 
Register 
bn and is set to its 


inactive 
(high) 
state 
either 
as a result 
of a reset 
or during 
loop 
mode 
operations 
or by resetting 
bit 
1 
(RTS) of the modem 
control 
register. 


SINO 
41 
I 
Serial 
Input. 
Serial 
data input 
from 
a connected 
communications 
device. 
SIN1 
[GND] 
62 


SLCT 
65 
Une Printer 
Selected. 
This is an input 
line from the line printer 
that goes 
high when 
the line printer 
has 
I 
been 
selected. 


SIll'l" 
58 
I/O 
Line Printer 
Select. 
This open-drain 
line selects 
the printer 
when 
it is active 
(low). An internal 
pull up is 
provided. 


SOUTO 
26 
a 
Serial 
Output. 
Composite 
serial data output 
to a connected 
communication 
device. 
SOUT 
is set to the 
SOUT1 
[NC] 
10 
Marking 
(logic 
1) state as a result 
of reset. 


SfB 
55 
I/O 
Une 
Printer 
Strobe. 
This 
open-drain 
line 
provides 
communication 
synchronization 
between 
the 
TL16C451/TL 
16C452 
and the line printer. 
When 
it is active 
(low), it provides 
the line printer 
wnh a signal 


to latch the data currently 
on the parallel 
port. An internal 
pullup 
Is provided. 


VCC 
23,40, 
!;-V Supply 
Voltage 
64 


2,7,9, 


GND 
22,27, 
Bupply 
Common 
42,43, 


54,61 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage range, VCC (see Note 1) .. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
-0.5 
V to 7 V 
Input voltage range at any input, VI . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
-0.5 
V to 7 V 
Output voltage range, Vo 
..........................................•... 
_-0.5 
V to 7 V 
Continuous 
total power dissipation 
1100mW 
Operating free-air temper~lture range 
O°Cto 70°C 
Storage temperature 
rang 9 
.••. 
. . . . • . • . • . . • . . . . . . . . . . • . . . . . . . . . . . . • .• 
-65°C 
to 150°C 
Case temperature 
for 10 seconds 
, . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
260°C 


NOTE 
1: All voltage 
values 
are wnh 
respect 
to GND. 
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MIN 
NOM 
MAX 
UNIT 


Supply 
voltage, 
VCC 
4,?5 
5 
5.25 
V 


High-level 
input 
voltage, 
VIH 
2 
VCC 
V 


Low-level 
input 
voltage, 
VIL 
-0.5 
0.8 
V 


Operating 
Iree-alr 
temperature, 
TA 
0 
?O 
·C 


electrical characteristics over recommended 
ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 


PARAMETER 
TEST 
CONDITIONS 
MIN 
TYpt 
MAX 
UNIT 


10H - 
0.4 mA on DBO-DB? 


VOH 
High-level 
output 
voltage 


'OH 
- 
-2 
mA to 4 mA on PDO-PD? 
2.4 
V 
10H = 
-0.2 
mA on INIT, AFD, STB, and SUN 


10H - 
-0.2 
mA on all other 
outputs 


10L - 
4 mA on DBa-DB? 


10L = 
12 mA on PDO-PD? 


VOL 
Low-level 
output 
voltage 
10L - 
10 mA on INIT, AFD, STB, and SUN 
0.4 
V 


(see Note 2) 


10L = 2 mA on all other 
outputs 


VCC - 
5.25 V, 
VSS - 
0, 


Ilkg 
Input 
leakage 
current 
VI = 0 to 5.25 V, 
±10 
!1A 


All other 
pins floating 


VCC 
- 
5.25 V, 
VSS 
-{), 


10Z 
High-impedance 
output 
current 


Vo 
= 0 to 5.25 V, 


±20 
!1A 


Chip 
selected 
and write 
mode, 


or chip 
deselected 


VCC 
- 
5.25 V, 
TA - 
25·C, 


SIN, DSR, RLSD, 
CTS, and Ai at 2 V, 


ICC 
Supply 
current 
All other 
Inputs 
at 0.8 V, 
10 
mA 


XTAL1 
at 4 MHz, 
No load on outputs. 


Baud 
rate = 50 kilobils 
per second 


CXTAL1 
Clock 
input 
capac~ance 
15 
20 
pF 


CXTAL2 
Clock 
output 
capac~ance 
VCC 
= 0, 
VSS = 0, 
20 
30 
pF 


Ci 
Input 
capacitance 
1= 
1 MHz, 
TA = 25·C, 
6 
10 
pF 


Co 
Output 
capacitance 
All other 
pins 
grounded 


10 
20 
pF 
t All typical 
values 
are at VCC = 5 V, TA = 25·C. 


NOTE 
2: rmr, ~, 
STS, 
and SDJiI are open-collector 
output 
pins that each 
have an intemal 
pull up to VCC' 
This will generate 
a maximum 
01 
2 mA 01 internal 
10L per 
pin. In add~ion 
to this 
internal 
current, 
each 
pin will sink 
at least 
10 mA while 
maintaining 
the VOL 
specification 
01 
0.4 V Max. 
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system timing 
requirem,ents over recommended 
ranges of supply voltage and operating 
free-air 


temperature 


PARAMETER 
FIGURE 
MIN 
MAX 
UNIT 


leR 
Cycle 
time, 
read 
(twi' + td8 + !ds) 
175 
ns 


tcw 
Cycle 
time, 
write 
(twt. + !d5 + !de) 
175 
ns 


tW1 
Pulse 
duration, 
clock 
high 
1 
50 
ns 


tW2 
Pulse 
duration, 
clock 
low 
1 
50 
ns 


tW5 
Pulse 
duration, 
write 
strobe 
2 
80 
ns 


twe 
Pulse 
duration, 
read 
,trobe 
3 
80 
ns 


twRST 
Pulse 
duration, 
reset 
1000 
ns 


tsul 
Setup 
time, 
address 
2,3 
15 
ns 


tsu2 
Setup 
time, 
chip 
seieot 
2,3 
15 
ns 


tsu3 
Setup 
time, 
data 
2 
15 
ns 


th1 
Hold time, 
address 
2,3 
20 
ns 


th2 
Hold time, 
chip 
select 
2,3 
20 
ns 


th3 
Hold time, 
data 
2 
15 
ns 


td3 
Delay time, 
write 
CyClll 
2 
80 
ns 


td4 
Delay time, 
read cyc'" 
3 
80 
ns 


system switching 
characteristics 
over recommended 
ranges of supply voltage and operating free· 
air temperature 


PARAMETER 
FIGURE 
TEST 
CONDITIONS 
MIN 
MAX 
UNIT 


!d5 
Delay 
time, 
read to data 
3 
CL - 
100 pF 
eo 
ns 


!de 
Delay time, 
read to floating 
data 
3 
CL - 
100 pF 
0 
eo 
ns 


tdislR\ 
Read to driver 
disable 
3 
CL - 
100 pF 
60 
ns 


receiver 
switching 
characteristics 
over recommended 
ranges of supply 
voltage 
and operating 
free-air temperature 


PARAMETER 
FIGURE 
TEST 
CONDITIONS 
MIN 
MAX 
UNIT 


td7 
Delay 
time, 
RCLK to sampie 
4 
100 
ns 


!d8 
Delay 
time, 
stop to set interrupt 
4 
1 
1 
RCLK 
cycles 


tdS 
Delay 
time, 
read 
RBR/LSR 
to reset 
interrupt 
4 
CL -100pF 
140 
ns 


transmitter 
switching 
chal'acteristics 
over recommended 
ranges of supply voltage and operating 


free-air temperature 


PARAMETER 
FIGURE 
TEST 
CONDITIONS 
MIN 
MAX 
UNIT 


td10 
Delay time, 
initial wrije 
THR to transmij 
start 
5 
8 
24 
baudout 
cycles 


td11 
Delay time, 
stop to interrupt 
5 
8 
8 
baudout 
cycles 


td12 
Delay time, 
wrije 
THR to reset 
interrupt 
5 
CL = 100pF 
140 
ns 


td13 
Delay time, 
initial wrije 
to interrupt 
(THRE) 
5 
1e 
32 
baudout 
cycles 


td14 
Delay 
time, 
read IIR to reset 
interrupt 
(THRE) 
5 
CL= 
100pF 
140 
ns 
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modem control switching characteristics 
over recommended 
ranges of supply voltage and 
operating free-air temperature 


PARAMETER 
FIGURE 
TEST 
CONDITIONS 
MIN 
MAX 
UNIT 


td15 
Delay time. write MCR to output 
6 
CL - 100 pF 
100 
ns 


1d16 
Delay time. modem input to set interrupt 
6 
CL = 100 pF 
170 
ns 


1d17 
Delay time. read MSR to reset interrupt 
6 
CL - 100 pF 
140 
ns 


parallel port switching characteristics over recommended ranges of supply voltage and operating 
free-air temperature 


PARAMETER 
FIGURE 
TEST 
CONDITIONS 
MIN 
MAX 
UNIT 


td18 
Delay time. write parallel port control to output 
7 
CL-100pF 
60 
ns 


td19 
Delay time. write parallel port data to output 
7 
CL = 100 pF 
60 
ns 


td20 
Delay time. output enable to data 
7 
CL - 
100 pF 
60 
ns 


td21 
Delay time. ACK to INT2 
7 
CL=100pF 
100 
ns 
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~tW1 


CLK~ 
(9 MHz MAXI 
I 
I 


~tW2 


:. 
N 
~ 
I 
I 


CLK Jl.JLJUL 
JlS 


BAUDOUT 


(111) 


(See Note A) 


BAUDOUT 
(112) 


BAUDOUT 


(113) 


BAUDOUT 
(lIN) 


(N > 3) ~---~ 


I 
I 
• 


:.-2CLOCK~ 


, 
CYCLES 
I 
(N-21 CLOCK 
: 


~ 
CYCLES 
----+: 
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-v 
V-':' 
AO·A2 ---I'j.'-- 
V_A_L10 
-A- 


I 
I: 
,, 
' 
: 
I: 


eso. eSl. 
eS2 ==X:=======VA=L=IO=====:X~:====== 
~ 
I 
I 
th2~ 
I 
I 


1 
I 
i 
I 
I 
, 
I 
, 
I 


J 
:+-tws-'; t 
I 
, 
J4--tsu2..... 
;+- 
hl ~ 


~ 
tsu1 -....: 
~td3---'; 


lOW 
------ 
I 
I 
I 
\J.l__ I 
~ 


I 
••.tsu3¥- th3'" 
I 
I 
00-07 
( 
VALID DATA ')--- 
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AO-A2 =>< 
V_A_LI_O 
x= 


I 
I 


I, 
I 
I 


CSO. 
<:51. 
CS2==x: 
VALID 
X', 
I ,-----th-2-~-- ---- 


I 
I 


I 
I 


: 
I 
1 
I 
:+- tw6""; 
t 
I 
I 
I4-tsu2'" 
i+- 
h1 ~ 
I 
:'-tsU1--: 
:'--!d4----+! 
\l 
Y 
\. 


I 
I 
I 
I 
!dls(RI ~ 
~tdiSIR) 


BOO -------!-\ 
i I 
, 
+-- td6 ----.. 
:-- 'td5 --: 
I 
: 


00-07 
--------_( 
VALID 
DATA >-- 
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RCLK 
(INTERNAL 


SIGNAL 
ONLV 
SAME 
AS 


BAUDOUTI 
S CLKs -------~ 
!+- '" 
I: 
'07 
, 


SAMPLE 
rL 
CLOCK 


(INTERNAL 
------------------- 
SIGNAL 
ONL VI 


SIN 
"\ 
START ~~~:S~ 
PARITY 7 
STOP \...J 


, 
I 
I,,, 
I 
, 
......- 
tdS 
I 
' 
------------------_!--~ 


---.LL ~ 
_ 
L 


'--Y 
, 


/ 


\.., 
STTAARRTT 
/ 
PARITV 
STOP 
~ 


INTRPT 
~ 


(THREI 
'-I 
, 


I 
~td'3 
td12~ 


- 
""""\1' 
:1 
lOW 
IWR 
THR) 
LJ 


,,, , 


-.. 
,4-t,j12 
,\L./ 
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\'--- 
----Ir 


_---IX 
_ 


___ 
----II 
'-J 
, 
' 
~td17 
I 
' 
,________ 
I 
_ 
\__ 1 


\ __ 
-----1 


\__ t 


Id18~ 


SLiN. AFD. ST8. INIT 
..JX 
\_~t 
I 


i 
~I Id19 


PDO·PD7 
--1-.... 
-..JX_' 
_ 
1----..... Id20 
I 


LPTOE ~i'-- 
_ 
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ACE 
ANO 


PRINTER 


PORT 


OUAL 
ACE 
ANO 
PRINTER 
PORT 


9-PIN 
"0" 


CONN 


25-PIN 


"0" 


CONN 


9-PIN 
"0" 


CONN 


9-PIN 
"0" 


CONN 


25-PIN 


"0" 


CONN 
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DLAst 
Il.2 
A1 
AO 
REGISTER 


0 
L 
L 
L 
Receiver 
buffer 
(read), 
transmitter 
holding 
register 
(write) 
0 
L 
L 
H 
Interrupt 
enable 


X 
L 
H 
L 
Interrupt 
identification 
(read only) 


X 
L 
H 
H 
Line control 


X 
H 
L 
L 
Modem 
control 


X 
H 
L 
H 
Line status 


X 
H 
H 
L 
Modem 
status 


X 
H 
H 
H 
Scratch 


1 
L 
L 
L 
Divisor 
latch 
(LSB) 


1 
L 
L 
H 
Divisor 
Latch 
(MSB) 
t The Divisor 
Latch Access 
Bit (DLAB) 
is the most significant 
bit of the Line Control 
Register. 
The DLAB 


signal 
is con-:rolled 
by writing 
to this bit location 
(see Table 
3). 


REGISTER/SlCiNAL 
RESET 
RESET 
STATE 


I 


CONTROL 


Interrupt 
Enable 
Register 
Reset 
All bits low (0-3 forced 
and 4-7 permanent) 


Interrupt 
Identification 
Register 
Reset 
Bit 0 is high, 
bits 1 and 2 are low, and bits 3-7 are 
permanently 
low 


Line Control 
Register 
Reset 
All bits low 


Modem 
Control 
Register 
Reset 
All bits low 


Line Status 
Register 
Reset 
Bijs 5 and 6 are high, 
all other 
bits are low 


Modem 
Status 
Register 
Reset 
Bits 0-3 are low, bits 4-7 are input 
signals 


SOUT 
Reset 
High 


INTRPT 
(Receiver 
Error 
Flag) 
Read LSR/Reset 
Low 


iNTRPT 
(Received 
Data Available) 
Read 
RBR/Reset 
Low 


INTRPT 
(Transmitter 
Holding 
Regi"ter 
Empty) 
Read 
IIRIWrite 
Low 
THR/Reset 


INTRPT 
(Modem 
Status 
Changes) 
Read MSR/Reset 
Low 


OUT 2 (interrupt 
enable) 
Reset 
High 


RTS 
Reset 
High 


DTR 
Reset 
High 
OOTT 
Reset 
High 


Scratch 
Register 
Reset 
No effect 


Divisor 
Latch 
(LSB and MSB) 
Regi,:ters 
Reset 
No effect 


Receiver 
Buffer 
Registers 
Reset 
No effect 


Transmitter 
Holding 
Registers 
Reset 
No effect 
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accessible registers 
The system programmer, 
via the CPU, has access to and control over any of the ACE registers that are 
summarized 
in Table 3. These registers are used to control ACE operations, 
receive data, and transmit data. 


Descriptions 
of these registers follow Table 3. 


REGISTER ADDRESS 


o DLAB=O 
o DLAB=O 
1DLAB=0 
2 
3 
4 
S 
a 
7 
o DLAB=1 
1DLAB=1 


Receiver 
Transmitter 
Interrupt 


Bit 
Buffer 
Holding 
Interrupt 
Ident. 
Line 
Modem 
Une 
Modem 
Scratch 
Divisor 
Latch 
No. 
Register 
Register 
Enable 
Register 
Control 
Control 
Status 
StatuI 
Register 
Latch 
(MSB) 
(Reed 
(Write 
Register 
(Read 
Register 
Register 
Register 
Register 
(LSB) 
Only) 
Only) 
Only) 


RBR 
THR 
IER 
ItR 
LCR 
MCR 
LSR 
MSR 
SCR 
DLL 
DLM 


Enabl'3 
Word 
Received 
"0" if 
Length 
Data 
Data 
Delta 
Data 
Terminal 
Clear 
0 
Data Bito· 
Data Bit 0 
Available 
Interrupt 
Select 
76~~r 


Ready 
to Send 
Bit 0 
BitO 
Bna 


Interrupt 
Pending 
Bit 0 
(DR) 
(DCTS) 


(ERIlFI) 
(WLSO) 


Enable 


Transmitter 
Word 
Dena 


Holcllng 
Interrupt 
Length 
~oe~~~~ 


Overrun 
Data 
1 
Data Bit 1 
Data Bn , 
Register 
10 
Select 
Error 
Set 
Bit' 
Bn, 
Bit 9 
Empty 
Bit (0) 
Bn, 
(RTS) 
(DE) 
(~b"~A) 
Interrupt 
(WLS1) 


(ETBEI) 


Enable 
Trailing 
Receiver 
Interrupt 
Number of 
Parity 


2 
Data Bn 2 
Data Bn 2 
Une 
Status 
10 
Stop Bns 
Out, 
Error 
Edge 
Ring 
Bn 2 
Bit 2 
Bn 10 
Interrupt 
Bn (') 
(STB) 
(PE) 
Indicator 


(ELSI) 
(TERI) 


Enable 
Delta 


MODEM 
:~;gre 


Out 2 
Framing 
Receive 
Une 
3 
Data Bn 3 
Data Bn 3 
Status 
0 
(Interrupt 
Error 
Signal 
Bn 3 
Bn3 
Bn " 
Interrupt 
(PEN) 
Enable) 
(FE) 
Detect 
(EDSSI) 
(DRLSD) 


Even 
Break 
Clear 


4 
Data Bn 4 
Data Bit 4 
0 
0 
Parity 
Loop 
Interrupt 
to 
Bn 4 
Bit 4 
Bn '2 
Select 
Send 


(EPS) 
(BI) 
(eTS) 


Transmitter 
Data 


S 
Data Bn s 
Data Bn s 
0 
0 
Stick 
0 
Holding 
Set 
Bn 5 
BnS 
Bn 13 
Parity 
Register 
76s~r 
(THRE) 


Set 
Transmitter 
Ring 


a 
Data Bn 6 
Data Bn 6 
0 
0 
Break 
0 
Emptl 
Indicator 
Bn a 
Bna 
Bn 14 


(TEMT) 
(RI) 


Divisor 
Receive 


Latch 
Una 


7 
Data Bn 7 
Data Bit 7 
0 
0 
Access 
0 
0 
Signal 
Bn7 
Bn7 
Bit 15 


Bn 
Detect 
(DLAB) 
(RLSD) 
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receiver buffer register (BBR) 


The ACE's receiver section consists of a Receiver Shift Register and a Receiver Buffer Register. Timing is 
supplied by the 16 X ReGeiver Clock (RCLK). Receiver section control is a function of the ACE's Line Control 
Register. 


The ACE's Receiver Sh ft Register receives serial data from the Serial Input (SIN) pin. The Receiver Shift 
Register then converts lhe data to a parallel form and loads it into the Receiver Buffer Register. When a 
character is placed in the Receiver Buffer Register and the Received Data Available interrupt is enabled, an 
interrupt is generated. Tllis interrupt is cleared when the data is read out of the Receiver Buffer Register. 


transmitter holding register (THR) 


The ACE's transmitter section consists of a Transmitter 
Holding Register and a Transmitter 
Shift Register. 
Timing is supplied by the Baud Out (BAUDOUT) clock signal. Transmitter section control is a function of the 
ACE's Line Control RegiBter. 


The ACE Transmitter Holding Register receives data off the Internal Data Bus and, when the shift register is 
idle, moves it into the Transmitter Shift Register. The Transmitter Shift Register serializes the data and outputs 
it at the Serial Output 
(SOUT). If the Transmitter 
Holding 
Register is empty and the Transmitter 
Holding 
Register Empty (THRE) interrupt 
is enabled, 
an interrupt 
is generated. 
This interrupt 
is cleared when a 
character is loaded into tle 
register. 


interrupt enable register (IER) 


The Interrupt Enable Register enables each of the four types of interrupts (refer to Table 4) and the INTRPT 
output signal in response to an interrupt generation. The Interrupt Enable Register can also be used to disable 
the interrupt ,system by setting bits 0 through 3 to logic O. The contents of this register are summarized 
in 
Table 3 and are described 
below. 


Bit O. This bit, when set tJ logic 1, enables the Received Data Available interrupt. 


Bit 1. This bit, when set to logic 1, enables the Transmitter Holding Register Empty interrupt. 


Bit 2. This bit, when set to logic 1, enables the Receiver Line Status interrupt. 


Bit 3. This bit, when set to logic 1, enables the Modem Status interrupt. 


Bits 4 thru 7. Bits 4 throuqh 7 in the Interrupt Enable Register are not used and are always set to logic O. 
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interrupt identification 
register (IIR) 


The ACE has an on-chip interrupt generation and prioritization capability that permits a flexible interface with 
most microprocessors. 


The ACE provides four prioritized levels of interrupts: 


Priority 1 - 
Receiver line status (highest priority) 


Priority 2 - 
Receiver data ready 
Priority 3 - 
Transmi1ter holding register empty 
Priority 4 - 
Modem status (lowest priority) 


When an interrupt is generated, the Interrupt Identification Register indicates that an interrupt is pending and 
the type of that interrupt in its three least significant bits (bits 0, 1, and 2). The contents of this register are 
summarized 
in Table 3 and described 
in Table 4. 


Bit O. This bit can be used either in a hardwire-prioritized, 
or polled interrupt system. If this bit is a'logic 0, an 


interrupt is pending. When bit 0 is a logic 1, no interrupt is pending. 


Bits 1 and 2. These two bits are used to identify the highest priority interrupt pending, as indicated in Table 4. 


Bits 3 thru 7. Bits 3 through 7 in the Interrupt Identification Register are not used and are always set at logic O. 


INTERRUPT 


IDENTIFICATION 
PRIORITY 
INTERRUPT 
TYPE 
INTERRUPT 
SOURCE 
INTERRUPT 
RESET 
REGISTER 
LEVEL 
METHOD 


BIT 2 
BIT 1 
BITO 


0 
0 
1 
None 
None 
None 
- 


Overrun error, parity error, 
Reading 
the Line Status 
1 
1 
0 
1 
Receiver line status 
framing error or break 
interrupt 
register 


1 
0 
0 
2 
Received 
data available 
Receiver 
data available 
Reading 
the Receiver 
buffer 


Buffer 
register 


Reading 
the Interrupt 


Transmitter 
Holding 
register 
Transmitter 
Holding 
register 
Identification 
register 
(if 
0 
1 
0 
3 
empty 
empty 
source 
of interrupt) 
or writing 


into the Transmitter 
Holding 


register 


Clear to Send. 
Data Set 
Reading 
the Modem 
Status 
0 
0 
0 
4 
Modem 
status 
Ready, 
Ring Indicator. 
or 
register 
Receive 
Line Signal 
Detect 
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line control register (LCB) 


The system programme.r controls the format of the asynchronous 
data communication 
exchange through the 
Line Control register: In addition, the programmer 
is able to retrieve, inspect, and modify the contents of the 
Line Control 
register; this eliminates 
the need for separate 
storage 
of the line characteristics 
in system 
memory. The contents of this register are summarized 
in Table 3 and are described 
below. 


Bits 0 and 1. These two bits specify the number of bits in each transmitted or received serial character. These 
bits are encoded as follows: 


Bill 
BltO 
Word Length 


0 
0 
5 Bits 
0 
1 
6 Bits 


1 
0 
7 Bits 


1 
1 
B Bits 


Bit 2. This bit specifies either one, one and one-half, or two Stop bits in each transmitted character. If bit 2 is a 
logic 0, one Stop bit is generated 
in the data. If bit 2 is a logic 1, the number of Stop bits generated 
is 
dependent 
on the word length selected with bits 0 and 1. The number of Stop bits generated, 
in relation to 


word length and bit 2, is,as follows: 


Blt2 
Word Length Selected 
Number of Stop 


by Bils 1 and 2 
Bits Generated 


0 
Any word length 
1 


1 
5 b~s 
11/2 


1 
6 bits 
2 
1 
7 bits 
2 
1 
B bits 
2 


Bit 3. This bit is the Parity Enable bit. When bit 3 is a logic 1, a Parity bit is generated 
in transmitted 
data 
between the last data word bit and the first stop bit. In received data, if bit 3 is a logic 1, parity is checked. 
When bit 3 is a logic 0, ro parity is generated or checked. 


Bit 4. Bit 4 is the Even Parity Select bit. When parity is enabled by bit 3: a logic 1 in bit 4 produces Even Parity 
(an even number of 10giGis in the data and parity bits) and a logic 0 in bit 4 produces 
Odd Parity (an odd 
number of logic 1s). 


Bit 5. This is the Stick pa 'ity bit. When bits 3, 4, and 5 are logic 1s, the Parity bit is transmitted and checked as 
a logic O. When bits 3 and 5 are logic 1s and bit 4 is a logic 0, the Parity bit is transmitted 
and checked as a 
logic 1. 


Bit 6. This bit is the Break Control bit. Bit 6 is set to a logic 1 to force a break condition, i.e, a condition where 
the Serial Output (SOUT) pin is forced to the spacing (logic 0) state. When bit 6 is set to a logic 0, the break 
condition 
is disabled. 
The break condition 
has no effect on the transmitter 
logic, it only effects the serial 
output. 


Bit 7. This bit is the Divisor Latch Access bit (DLAB). Bit 7 must be set to a logic 1 to access the Divisor 
Latches of the Baud Genl3rator during a read or write. Bit 7 must be set to a logic 0 during a read or write to 
access the Receiver Buffer, the Transmitter 
Holding register, or the Interrupt Enable register. 
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modem control register (MeR) 


The Modem Control register is an a-bit register that controls an interface with a modem, data set, or peripheral 
device that is emulating a modem. The contents of this register are summarized in Table 3 and are described 
below. 


Sit O. Sit 0 (DTR) controls the Data Terminal Ready (DTR) output. Setting this bit to a logic 1 forces the DTR 
output to its active state (low). When bit 0 is set to a logic 0, DTR goes high. 


Sit 1. Sit 1 (RTS) controls the Request to Send (RTS) output in a manner identical to Sit O's control over the 
DTR output. 


Bit 2. Bit 2 (OUT 1) is a reserved location used only in the loopback mode. 


Bit 3. Bit 3 (OUT 2) controls the output enable for the interrupt signal. When set to a logic 
1, the interrupt is 
enabled. When bit 3 is set to a logic 
0, the interrupt is disabled. 


Sit 4. Bit 4 provides a local loop back feature for diagnostic testing of the ACE. When this bit is set to a logic 
high, the following occurs: 


1. The transmitter Serial Output (SOUT) is set high. 
2. The receiver Serial Input (SIN) is disconnected. 
3. The output of the Transmitter Shift register is looped back into the Receiver Shift register input. 
4. The four modern status inputs (CTS, DSR, RLSD, and Ai) are disconnected. 
5. The modem control register bits (DTR, RTS, OUT1, and OUT2) are connected 
to the modem status 
register bits (DSR, CTS, RI, and RLSD), respectively. 
6. The four modern control output pins are forced to their inactive states (high). 


In the diagnostic mode, data that is transmitted is immediately received. This allows the processor to verify the 
transmit- and receive-data paths to the ACE. The receiver and transmitter interrupts are fully operational. The 
modem control interrupts are also operational 
but the modem control interrupt's 
sources are now the lower 


four bits of the Modem Control 
register instead of the four modem 
control 
inputs. All interrupts 
are still 
controlled 
by the Interrupt Enable register. 


Sit 5 through 7. These bits are set to logic O. 


line status register (LSR)it 


The Line Status Register 
provides 
information 
to the CPU concerning 
the status of data transfers. 
The 
contents of this register are summarized 
in Table 3 and are described 
below. 


Bit O. Bit 0 is the Data Ready (DR) indicator for the receiver. This bit is set to a logic 1 condition whenever a 
complete incoming character has been received and transferred into the Receiver Buffer register and is reset 
to logic 0 by reading the Receiver Suffer Register. 


Sit 1:1:.Bit 1 is the Overrun Error (OE) indicator. When this bit is set to logic 1, it indicates that before the 
character in the Receiver Buffer register was read, it was overwritten by the next character transferred into the 
register. The OE indicator is reset every time the CPU reads the contents of the Line Status register. 


Bit 2:1:.Sit 2 is the Parity Error (PE) indicator. When this bit is set to logic 1, it indicates that the parity of the 
received data character does not match the parity selected in the Line Control Register (bit 4). The PE bit is 
reset every time the CPU reads the contents of the Line Status register. 


Sit 3:1:.Bit 3 is the Framing Error (FE) indicator. When this bit is set to logic 1, it indicates that the received 
character did not have a valid (logic 1) Stop bit. The FE bit is reset every time the CPU reads the contents of 
the Line Status register. 


t The Line Status register is intended for read operations oniy; writing to this register is not recpmmended outside of a factory testing 


environment. 


:I:Bits 1 through 
4 are the error conditions 
that produce 
a Receiver 
Line Status interrupt. 
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Bit4:t:. Bit4 is the Break Interrupt (BI) indicator. When this bit is set to logic 1, it indicates that the received data 
input was held in the logic 0 state for longer than a full-word transmission time. A "full-word transmission time" 
is defined as the total time of the Start, Data, Parity, and Stop bits. The BI bit is reset every time the CPU reads 
the contents of the Line Status-register. 


Bit 5. Bit 5 is the Transmitter Holding Register Empty (THRE) indicator. This bit is set to a logic 1 condition 
when the Transmitter Holcling Register is empty, indicating that the ACE is ready to accept a new character. If 
the THRE interrupt is enabled when the THRE bit is a logic 1, then an interrupt is generated. THRE is set to a 
logic 1 when the contents of the Transmitter Holding Register are transferred to the transmitted Shift Register. 
This bit is reset to logic 0 concurrent with the loading of the Transmitter Holding Register by the CPU. 


Bit 6. Bit 6 is the Transmitter Empty (TEMT) indicator. This bit is set to a logic 1 when the Transmitter Holding 
register and the TransmittBr Shift register are both empty. When either the Transmitter Holding register or the 
Transmitter Shift register contains a data character, the TEMT bit is reset to logic O. 


Bit 7. This bit is always reset to logic O. 


modem 
status 
register 
(MSiR) 


The Modem Status registE,r is an a-bit register that provides information about the current state of the control 
lines from the modem, data set, or peripheral device to the CPU. Additionally, four bits of this register provides 
change information; when a control input from the modem changes state the appropriate 
bit is set to logic 1. 
All four bits are reset to Ionic 0 when the CPU reads the Modem Status register. The contents of this register 
are summarized 
in Table :l and are described 
below. 


Bit O. Bit 0 is the Delta Clear to Send (DCTS) indicator. This bit indicates that the CTS input has changed state 
since the last time it was read by the CPU. When this bit is a logic 1 and the Modem Status Interrrupt is 
enabled, a Modem Status Interrupt is generated. 


Bit 1. Bit 1 is the Delta Data Set Ready (DDSR) indicator. This bit indicates that the DSR input has changed 
state since the last time it was read by the CPU. When this bit is a logic 1 and the Modem Status Interrrupt is 
enabled, a Modem Status Interrupt is generated. 


Bit 2. Bit 2 is the Trailing Edge of Ring Indicator (TERI) detector. This bit indicates that the RI input to the chip 
has changed from a low to a high state. When this bit is a logic 1 and the Modem Status Interrrupt is enabled, a 
Modem Status Interrupt is generated. 


Bit 3. Bit 3 is the Delta Receive Line Signal Detect (DRLSD) indicator. This bit indicates that the RLSD input to 
the chip has changed state>since the last time it was read by the CPU. When this bit is a logic 1 and the Modem 
Status Interrrupt is enable,j, a Modem Status Interrupt is generated. 


Bit 4. Bit 4 is the complement 
of the Clear to Send (CTS) input. If Bit 4 (loop) of the Modem Control register is 
set to a logic 1, this bit is tlquivalent to the Modem Control register bit 1 (RTS). 


Bit 5. Bit 5 is the complement 
of the Data Set Ready (DSR) input. If Bit 4 (loop) of the Modem Control register 


is set to a logic 1, this bit is equivalent to the Modem Control register bit 0 (DTR). 


Bit6. 
Bit6 is the compleml3ntofthe 
Ring Indicator (RI) input. If Bit4 (loop) of the Modem Control register is set 


to a logic 1, this bit is equivalent to the Modem Control registers bit 2 (OUT 1). 


Bit 7. Bit 7 is the complenlent 
of the Receive Line Signal Detect (RLSD) input. If Bit 4 (loop) of the Modem 
Control register is set to a logic 1, this bit is equivalent to the Modem Control registers bit 3 (OUT 2). 
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scratch register (SCR) 


The Scratch register is an 8-bit register that is intended for the programmer's 
use as a "scratchpad," 
in the 
sense that it will temporarily 
hold the programmer's 
data without affecting any other ACE operation. 


programmable baud generator 


The ACE contains a programmable 
Baud Generator that takes a clock input in the range between dc and 
9 MHz and divides it by a divisor in the range between 
1 and 216-1. 
The output frequency 
of the Baud 
Generator is sixteen times (16 X) the baud rate. The formula for the divisor is: 


divisor # = ClK frequency 
input + (desired baud rate X 16) 


Two 8-bit registers, called Divisor latches, 
are used to store the divisor in a 16-bit binary format. These Diviso~ 
latches 
must be loaded during initialization of the ACE in order to ensure desired operation 
of the Baud 
Generator. When either of the Divisor latches 
is loaded, a 16-bit baud counter is also loaded to prevent long 
counts on initial load. For baud rates of 38.4 kilobits per second and below, the error obtained is very small. 
The accuracy of the selected baud rate is dependent 
on the selected crystal frequency. 


interrupt control logic 


The interrupt control logic is shown in Figure 9. 


DE ILSR BIT 1) 


PE ILSR BIT 2) 


THRE ILSR BIT 5) 


ETBEI lIER BIT 1) 


FE ILSR BIT 3) 


BI ILSR BIT 41 


ELSI lIER BIT 1)-- 


DCTS (MSR BIT 0) 
DDSR (MSR BIT 1) 


TERI IMSR BIT 21 
DRLSD (MSR BIT 3) 
EDSSI lIER BIT 3) 
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parallel port registers 


The parallel port registers interface either device to a Centronix-style 
printer. When Chip Select 
2 (CS2) is low, the 
parallel port is selected. Tables 
5 and 6 show the registers associated 
with this parallel port. The read or write 


function of the register is controlled 
by the state or the read (lOR) and write (lOW) pin as shown. The Read Data 
Register allows the microproce.3sor to read the information on the parallel bus. 


The Read Status Register allow:; the microprocessor 
to read the status of the printer in the five most significant bits. 
The status bits are Printer Busy (BUSY), Acknowledge 
(ACK) which is a handshake function, 
Paper Empty (PE), 


Printer Selected (SLCT), and Error (ERROR). The Read Control Register allows the state of the control lines to be 
read. The Write Control Register sets the state of the control lines, which are Interrupt Enable (IRQ ENB), Select In 
(SLlN), Initialize the Printer (iNTi), Autofeed the Paper (AFD), and Strobe (STB), which informs the printer of the 
presence of a valid byte on the parallel bus. These signals are set to 0 when a reset occurs. The Write Data Register 
allows the microprocessor 
to v..rite a byte to the parallel bus. The parallel port is completely 
compatible 
with the 
parallel port implementation 
uS3d in the IBM Serial/Parallel Adaptor. 


REGISTER 
BITS 
REGISTER 
BIT 7 
BIT6 
BITS 
BIT4 
BIT 3 
BIT2 
BIT 1 
BITO 


Read 
Data 
PD7 
PD6 
PD5 
PD4 
PD3 
PD2 
PD1 
PD~ 


Read Status 
BUSY 
ACK 
PE 
SLCT 
ERROR 
1 
1 
1 


Read Control 
1 
1 
1 
IRQ ENB 
SUN 
lNii 
AFD 
STB 


Write 
Data 
PD7 
PD6 
PD5 
PD4 
PD3 
PD2 
PD1 
PD~ 


Write 
Control 
1 
1 
1 
IRQ ENB 
SUN 
INIT 
AFD 
STB 


CONTROL 
PINS 


lOW 
REGISTER 
SELECTED 


lOR 
CS2 
A1 
AO 


L 
H 
L 
L 
L 
Read Data 


L 
H 
L 
L 
H 
Read 
Status 


L 
H 
L 
H 
L 
Read Control 


L 
H 
L 
H 
H 
Invalid 
H 
L 
L 
L 
L 
Write 
Data 
H 
L 
L 
L 
H 
Invalid 
H 
L 
L 
H 
L 
Write 
Control 
H 
L 
L 
H 
H 
Invalid 
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• 
Capable of Running with All Existing 
TL16C450 Software 


• 
After Reset, All Registers Are Identical to 
the TL16C450 Register Set 


• 
In the FIFO Mode, Transmitter 
and Receiver 
Are Each Buffered with 16-Byte FIFOs to 
Reduce the Number of Interrupts 
to the 
CPU 


• 
In the TL16C450 Mode, Holding and Shll, 
Registers Eliminate tho Need for Precise 
Synchronization 
Between the CPU and 
Serial Data 


• 
Programmable 
Baud Rate Generator Allows 
Division of Any Input Reference Clock by 1 
to (216 -1) 
and Generates an Internal 16 X 
Clock 


• 
Adds or Deletes Standard Asynchronous 
Communication 
Bits (Start, Stop, and 
Parity) to or from the Serial Data Stream 


• 
Independent 
Receiver Clock Input 


• 
Independently 
Controlled 
Transmit, 
Receive, Line Status, and Data Set 
Interrupts 


• 
Fully Programmable 
Serial Interlace 
Characteristics: 
5-, 6-, 7-, or 8-Bit Characters 
Even-, Odd-, or NO-Parity Bit 
Generation and Detection 
1-, 1 1/2-, or 2-Stop Bit Generation 
Baud Generation 
(DC to 256 Kilobits 
per Second) 


• 
False-Start Bit Detection 


• 
Complete Status Reporting 
Capabilities 


• 
3-State TIL 
Drive Capabilities 
for 
Bidirectional 
Data Bus and Control 
Bus 


• 
Line Break Generation and Detection 


• 
Internal Diagnostic 
Capabilities: 
Loopback Controls for 
Communications 
Link Fault Isolation 
Break, Parity, Overrun, Framing Error 
Simulation 


• 
Full Prioritized 
Interrupt System Controls 


• 
Modem Control Functions 
(CTS, RTS, DSR, 
DTR, RI, and DCD) 


• 
Faster Plug-In Replacement for National 
Semiconductor 
NS16550A 


·00 
01 
02 
03 
04 
05 
06 
07 
RCLK 
SIN 
SOUT 
CSO 
CS1 
CS2 
BAUOOUT 
XIN 
XOUT 
WR1 


WR2 


VSS 


N PACKAGE 


{TOP VIEW) 


VCC 
m 
OCO 
OSR 
CTS 
MR 
OUT 1 
OTR 
RTS 
OUT 2 
INTRPT 
RXROY 
AO 
A1 
A2 
AOS 1 
TXRDY 


OCIS 
BD2 
Rt51 


° 
10 Ice: len 
'<t 
<'l C\l ~ 
0 ° 0 
1 
_ ° en 
I- 
oooooz>ce:ooo 


FN PACKAGE 


{TOP 
VIEW) 


6 
543 
2 
1 4443424140 


05 
7 
39[ 
06 
8 
38[ 
07 
9 
37[ 
RCLK 
10 
36[ 
SIN 
11 
35[ 
NC 
12 
. 
34 


SOUT 
13 
~ 
33 
I 
CSO 
14 
32 
CS1 
15 
31 
CS2 
16 
JO[ 
BAUOOUT 
17 
29[ 


1819202122 
232425262728 


MR 
OUT 1 
OTR 
RTS 
OUT 2 
NC 
NTRPT 
RXROY 
AO 


A1 
A2 
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description 


The TL16C550A is a functional 
upgrade of the TL16C450 Asynchronous 
Communications 
Element (ACE). 
Functionally 
identical to the Tl16C450 
on powerup (Character Modet), the TL16C550A can be placed in an 
alternate mode (FIFO) to relieve the CPU of excessive software overhead. 


In this mode, internal FIFOs are activated allowing 16 bytes (plus 3 bits or error data per byte in the receiver 
FIFO) to be stored in bolh receive and transmit modes. To minimize system overhead and maximize system 
efficiency, all logic is on 'the chip. Two ofthe Tl16C450 
pin functions (pins 24 and 29 on the N package and 
pins 27 and 32 on the FN package) have been changed to allow signalling of DMA transfers. 


The TL16C550A performs serial-to-parallel 
conversion on data received from a peripheral device or modem 
and parallel-to-serial conversion on data received from its CPU. The CPU can read and report on the status of 
the ACE at any point in the ACE's operation. 
Reported status information 
includes: 
the type of transfer 
operation in progress, the status of the operation, and any error conditions 
encountered. 


The TL 16C550A ACE includes a programmable, 
on-board, baud rate generator. This generator is capable of 
dividing a reference clock input by divisors from 1 to (216 -1) 
and producing 
a 16 X clock for driving the 
internal transmitter logic. Provisions are also included to use this 16 X clock to drive the receiver logic. Also 
included in the ACE is a complete 
modem control capability and a processor interrupt system that may be 
software 
tailored 
to 
the 
user's 
requirements 
to 
minimize 
the 
computing 
required 
to 
handle 
the 
communications 
link. 
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SELECT 


& 


CONTROL 


LOGIC 


CSO 


CS1 


CS2 


ADS 


MR 


RD1 


RD2 


WR1 


WR2 


DDiS 


TXRDY 


XIN 


XOUT~.L 


RXRDY 
(29) 


VCC~}POWER 
VSS~ 
SUPPLY 


TRANSMITIER 
TIMING & 
CONTROL 


RTS 


CTS 


DTR 


DSR 


DCD 


Rf 


0Uf1 


OUT2 
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PIN 


NAME 
NO.t 
I/O 
DESCRIPTION 


AO 
28 [31] 
Regi~ter 
Select. Three 
inputs 
used during 
read and wr~e operations 
to select the ACE register 
to read from or wr~e 


Al 
27 [30J 
) 
to. REIfel' to Table 
1 for register 
addresses, 
also refer to the Address 
Strobe 
(ADS) 
signal 
description. 


A2 
26 [29J 


ADS 
25 [28J 
) 
AddrE ss Strobe. 
When 
ADS 
is active 
(low), the Register 
Select 
signals 
(AO, AI, 
and A2) and Chip Select 
signals 


(CSO, CS1, CS2) drive the internal 
select 
logic directly; 
when 
high, the Register 
Select 
and Chip Select 
signals 
are 


held in the state they were 
in when 
the low-to-hi9h 
trans~ion 
of ADS occurred. 


BAUDOUT 
15 [17] 
0 
Baud 
Out. 16 X clock 
signal for the transmitter 
section 
of the ACE. The clock 
rate is established 
by the reference 


oscillc.tor 
frequency 
divided 
by a divisor 
specified 
by the Baud Generator 
Divisor 
Latches. 
BAUDOUT 
may also be 


used lor the receiver 
section 
by tying this output 
to the RCLK 
input. 


CSO 
12 [14] 
Chip E,elect. When active (high, high, and low, respectively), 
these three inputs select the ACE. If any ollhese 
inputs 


CSI 
13 [15] 
I 
are inactive, 
the ACE 
remains 
inactive. 
Refer to the ADS 
(Address 
Strobe) 
signal 
description. 


CS2 
14 [16J 


CTS 
36 [40] 
I 
ClearTo 
Send. CTS is a modem 
status signal whose 
condition 
can be checked 
by reading 
bit4 (CTS) ollhe 
Modem 


Status 
Register. 
B~ 0 (DCTS) 
of the Modem 
Status 
Register 
indicates 
that this signal 
has changed 
state since the 


last read from the Modem 
Status 
Register. 
If the Modem 
Status 
Interrupt 
is enabled 
when 
CTS changes 
state, 
an 


interrupt 
is generated. 


DO 
1 [2J 
01 
2 [3J 
, 


02 
3 [4] 


03 
4 [5J 
I/O 
Data Bus. Eight 3-state 
data lines provide 
a bidirectional 
path for data, control, 
and status 
information 
between 
the 


04 
5 [6] 
ACE a,d 
the CPU. 


05 
6[7] 


06 
7 [8] 


07 
8 [9] 


DCD 
38 [42J 
I 
Data Cmier 
Detect. 
DCD is a modem 
status 
signal whose 
cond~ion 
can be checked 
by reading 
bit 7 (DCD) 
ofthe 


Modem 
Status 
Register. 
B~ 3 (DDCD) 
of the Modem 
Status 
Register 
indicates 
that this signal 
has changed 
state 


since 
the 
last read from 
the 
Modem 
Status 
Register. 
If the Modem 
Status 
Interrupt 
is enabled 
when 
the 
DCD 


changes 
state, 
and interrupt 
is generated. 


DDIS 
23 [26J 
0 
Driver 
Disable. 
This output 
is active 
(high) when the CPU is not reading 
data. When 
active, 
this output 
can be used 
to disable an external transceiver. 


DSR 
37 [41J 
I 
Data Sot Ready. 
DSR 
is a modem 
status 
signal 
whose 
cond~ion 
can be checked 
by reading 
bit 5 (DSR) 
of the 
Modem 
Status 
Register. 
Bit 1 (DDSR) 
of the Modem 
Status 
Register 
indicates 
that this signal 
has changed 
state 


since the last read from the Modem 
Status 
Register. 
If the modem 
status interrupt 
is enabled 
when the DSR changes 


state, 
a, 
interrupt 
is generated. 


DTR 
33 [37] 
0 
Data Terminal 
Ready. 
When 
active 
(low), 
DTR informs 
a modem 
or data set that the ACE 
is ready 
to establish 


communication. 
DTR is placed 
in the active 
state 
by setting 
the DTR bit of the Modem 
Control 
Register 
to a high 


level. Dm is placed 
in the inactive 
state 
either 
as a result 
of a Master 
Reset 
or during 
loop mode 
operation 
or 


resettin!l 
bit 0 (DTR) 
of the Modem 
Control 
Register. 


INTRPT 
30[33] 
0 
Interrupl. 
When active 
(high), 
INTRPT 
informs 
the CPU thatthe 
ACE has a interruptto 
be serviced. 
Four cond~ions 


that cause 
an interrupt 
to be issued 
are; a receiver 
error, received 
data is available 
or timeout 
(FIFO 
mode 
only), 


the tran:;mitter 
holding 
register 
is empty, 
and an enabled 
modem 
status 
interrupt. 
The 
INTRPT 
output 
is reset 


(deactivated) 
e~her when 
the interrupt 
is serviced 
or as a result of a Master 
Reset. 


MR 
35 [39] 
I 
Master 
Fleset. When active 
(high), 
MR clears 
most ACE registers 
and sets the state of various 
output 
signals. 
Refer 


to Table 2, ACE 
Reset 
Functions. 


OUTI 
34 [38] 
0 
Outputs 
1 and 2. User-designated 
output 
pins that are set to their active 
states 
by setting 
their respective 
Modem 


OUT2 
31 [35] 
Control11egister 
bits (OUT 
1 and OUT 2) high. OUT 
1 and OUT 2 are set to their inactive 
(high) states 
as a result 


of Master 
Reset 
or during 
loop mode 
operations 
or by resetting M 2 (OUT 
1) or bit 3 (OUT 2) of the MCR. 


RCLK 
9 [10J 
I 
Receiver 
Clock. 
The 
16 X baud rate clock for the receiver 
section 
of the ACE. 


Rol 
21 [24J 
I 
Read in~ uts. When 
either 
input is active 
(high or low, respectively) 
while the ACE is selected, 
the CPU is allowed 


RD2 
22 [25J 
to read status 
information 
or data from a selected 
ACE register. 
Only one of these 
inputs 
is required 
for the transfer 


of data during 
a read operation; 
the other 
input should 
be tied in ~s inactive 
state 
(I.e., RD2 tied low or RDI 
tied 


high). 
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PIN 


NAME 
NO.t 
I/O 
DESCRIPTION 


AI 
39 [43J 
I 
Ring indicator. 
AI is a modem 
status 
signal 
whose 
condition 
can be checked 
by reading 
bit 6 (AI) of the Modem 


Status 
Aegister. 
Bit 2 (TEAl) 
of the Modem 
Status 
Aegister 
indicates 
that the Ai input has transitioned 
from a low 


to a high state since the last read from the Modem 
Status 
Aegister. 
If the Modem 
Status 
Interrupt 
is enabled 
when 


this transition occurs, an interrupt is generated. 


ATS 
32 [36] 
0 
Aequest 
to Send. When 
active, 
informs 
the modem 
or data set that the ACE 
is ready 
to transmit 
data. 
ATS is set 


to its active 
state 
by setting 
the ATS 
Modem 
Control 
Register 
bit and is set to its inactive 
(high) 
state 
either 
as a 


resull 
of a Master 
Aeset 
or during 
loop-mode 
operations 
or by resetting 
bit 1 (ATS) 
of the MCA. 


AXADY 
29 [32] 
0 
Aeceiver 
Ready 
Output. 
Aeceiver 
DMA signalling 
is available 
with this pin. When 
operating 
in the FIFO mode, 
one 


of two types of DMA signalling 
can be selected 
via FCA3. 
When 
operating 
in the TL 16V450 
mode, 
only DMA Mode 


o is allowed. 
Mode 
0 supports 
single-transfer 
DMA in which 
a transfer 
is made 
between 
CPU bus cycles. 
Mode 
1 


supports 
multitransfer 
DMA 
in which 
mUitiple 
transfers 
are made 
continuously 
until the receiver 
FIFO 
has been 


empt'ed.ln 
DMA Mode 
0 (FCAO 
= 0 or FCAO 
= 1, FCA3 
= 0), if there 
is at least 
1 character 
in the receiver 
FIFO 


orreceiver 
holding 
register, 
AXADY 
will be active 
(low). When 
AXADY 
has been active bUllhere 
are no characters 


in the FIFO or holding 
register, 
AXADY 
will go inactive 
(high). 
In DMA 
Mode 
1 (FCAO 
= 1, FCA3 
= 1), when 
the 


trigger 
level or the timeout 
has been reached, 
AXADY 
will go active 
(low); when 
it has been active 
but there 
are 


no more characters 
in the FIFO or holding 
register, 
it will go inactive 
(high). 


SIN 
10 [11] 
I 
Serial 
Input. 
Serial 
data input from a connected 
communications 
device. 


SOUT 
11 [13] 
0 
Serial Output. 
Composite 
serial data output to a connected 
communication 
device. 
SOUT is sello 
the Marking 
(logic 


1) state 
as a result 
of Master 
Aeset. 


TXADY 
24 [27] 
0 
Transmitter 
Aeady 
Output. 
Transmilter 
DMA signalling 
is available 
with this pin. When operating 
in the FIFO mode, 


one of two types 
of DMA signalling 
can be selected 
via FCA3. 
When 
operating 
in the TL16C450 
mode, 
only DMA 


modeO 
is allowed. 
Mode 0 supports 
single-transfer 
DMA in which a transfer 
is made between 
CPU bus cycles. 
Mode 


1 supports 
multitransfer 
DMA in which 
multipie 
transfers 
are made 
continuously 
until the transmit 
FIFO has been 


filled. 


VCC 
40 [44] 
5-V Supply 
Voltage 


VSS 
20 [22] 
Supply 
Common 


WA1 
18 [20] 
I 
Write 
Inputs. When 
either 
input is active 
(high or low, respectively), 
while the ACE is selected, 
the CPU is allowed 


WA2 
19 [21] 
to write control 
words or data into aselected 
ACE register. 
Only one olthese 
inputs if required 
to transfer 
data during 


a write operation; 
the other 
input should 
be tied in its inactive 
state 
{i.e., WA2tied 
low or WA1 
tied high}. 


XIN 
16 [18] 
I/O 
Extemal 
Clock. 
Connects 
the ACE to the main timing 
reference 
(clock 
or crystal). 
XOUT 
17 [19] 


absolute maximum ratings over free-air temperature range (unless otherwise noted) 


Supply voltage range, Vcc 
(see Note 1) 
, 
- 0.5 V to 7 V 


Input voltage range at any input, VI 
- 0.5 V to 7 V 


Output voltlage range, Vo 
- 0.5 V to 7 V 


Operating free-air temperature 
range, TA 
.............•................................ 
O°C to 70°C 


Storage temperature 
range 
..............................................•......... 
- 65°C to 150°C 
Case temperature for 10 seconds: FN package 
260°C 
Lead temperature 
1,6 mm (1/16 inch) from case for 10 seconds: N package 
....•................ 
260°C 


NOTE 
1; All voltage 
values 
are with 
respect 
to VSS' 


MIN 
NOM 
MAX 
UNIT 


Supply 
voltage, 
VCC 
4.75 
5 
5.25 
V 


High-level 
input voltage, 
VIH 
2 
VCC 
V 


Low-level 
input voltage, 
VIL 
-0.5 
0.8 
V 


Operating 
free-air 
temperature, 
T A 
0 
70 
·C 
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electrical characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 


PARAMETER 
TEST 
CONDITIONS 
MIN 
TYpt 
MAX 
UNIT 


VOH* 
High-level output voltage 
10H = -1 mA 
2.4 
V 


VOL* 
Low-level output voltage 
10L = I.SmA 
0.4 
V 


VCC - 5.25 V, 
VSS - 0, 


Ilkg 
Input leakage current 
VI = 0 to 5.25 V, 
:!:10 
jlA 


All other pins floating 


VCC = 5.25 V, 
VSS = 0, 


10l 
High-impedance output current 
Vo = Ot05.25V, 
:!:20 
jlA 


Chip selected in Write mode or 
Chip deselected 


VCC - 5.25 V, 
TA - 25°C, 


SIN, DSR, 15Cl5,CfS, 
and Rl at 2 V, 


ICC 
Supply current 
All other Inputs at 0.8 V, 
10 
mA 
XTALI at 4 MHz, 
No load on outputs, 


Baud rate = 50 kiloblts per second 


CXIN 
Clock input capacitance 
15 
20 
pF 


CXOUT 
Clock output capacitance 
VCC = 0, 
VSS = 0, 
20 
30 
pF 


Ci 
Input capacitance 
All other pins grounded, 
S. 
10 
pF 
f= 
1 MHz, 
TA = 25°C 


Co 
Output capacitance 
10 
20 
pF 


t All typical values are at VCC = 5 V, TJ, = 25°C. 
* These parameters apply for all outpull' except XOUT. 


system timing requirement:; over recommended ranges of supply voltage and operating free-air 
temperature 


PARAMETER 
ALT. SYMBOL 
FIGURE 
MIN 
MAX 
UNIT 


teR 
Cycle time, read (tW7 + td8 t tdS) 
RC 
175 
ns 


tew 
Cycle time, write (tws + td5 + 'ds) 
WC 
175 
ns 


tW5 
Pulse duration, address strobe low 
tADS 
2,3 
15 
ns 


tws 
Pulse duration, write strobe 
twR 
2 
80 
ns 


tW7 
Pulse duration, read strobe 
tRD 
3 
80 
ns 


tW8 
Pulse duration, master reset 
tMR 
1 
I-ls 


tsut 
Setup time, address 
tAS 
2,3 
15 
ns 


tsu2 
Setup time, chip select 
tcs 
2,3 
15 
ns 


tsu3 
Setup time, data 
tDS 
2 
15 
ns 


thl 
Hold time, address 
tAH 
2,3 
0 
ns 


th2 
Hold time, chip select 
tCH 
2,3 
0 
ns 


th3 
Hold time, write to Chip selecl 
twcs 
2 
20 
os 


tM 
Hold time, write to address 
twA 
2 
20 
ns 


th5 
Hold time, data 
tDH 
2 
15 
ns 


thS 
Hold time, read to chip select 
tRCS 
3 
20 
ns 


th7 
Hold time, read to address 
tRA 
3 
20 
ns 


td4§ 
Delay time, select to write 
tcsw 
2 
15 
ns 


td5§ 
Delay time, address to write 
tAW 
2 
15 
ns 


tdS 
Delay time, write cycie 
twc 
2 
80 
ns 


td7§ 
Delay time, chip select to read 
tCSR 
3 
15 
ns 


td8§ 
Delay time, address to read 
tAR 
3 
15 
ns 


tdS 
Delay time, read cycle 
tRC 
3 
80 
ns 
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system switching characteristics over recommended ranges of supply voltage and operating free- 
air temperature (see Note 2) 


PARAMETER 
ALT. 
SYMBOL 
FIGURE 
TEST 
CONDITIONS 
MIN 
MAX 
UNIT 


tW1 
Pulse duration, clock high 
txH 
1 
1- 9 MHz maximum 
50 
ns 


tw2 
Pulse duration, clock low 
txL 
1 
1- 9 MHz maximum 
50 
ns 


lctl0 
Delay time, read to data 
tRVD 
3 
CL-l00pF 
60 
ns 


tdl1 
Delay time, read to floating data 
tHZ 
3 
CL - 100 pF 
0 
60 
ns 


tdis(Rl 
Read to driver disable 
tROD 
3 
CL-l00pF 
60 
ns 


baud generator switching characteristics 
over recommended 
ranges of supply voltage and 


operating free-air temperature 


PARAMETER 
ALT. SYMBOL 
FIGURE 
TEST 
CONDITIONS 
MIN 
MAX 
UNIT 


tw3 
Pulse duration, l3AiJDOlJT 
low 
tLW 
1 
1= 9 MHz, 
CLK -;-2, 
80 
ns 
CL = 100 pF 


tW4 
Pulse duration, BAUDOUT high 
tHW 
1 
1= 9 MHz, 
CLK -;-2, 
100 
ns 
CL = 100 pF 


tdl 
Delay time, BAUDOUT low to high 
tBLD 
1 
CL = 100 pF 
125 
ns 


td2 
Delay time, J3ilJJI:X5Di 
high to low 
tBHD 
1 
CL = 100 pF 
125 
ns 


receiver switching characteristics over recommended ranges of supply voltage and operating 
free-air temperature (see Note 3) 


PARAMETER 
ALT. SYMBOL 
FIGURE 
TEST 
CONDITIONS 
MIN 
MAX 
UNIT 


lct12 
Delay time, RCLKto sample 
tSCD 
4 
100 
ns 


lct13 
Delay time, stop to set interrupt or 
tSINT 
4,5,6,7,8 
1 
RCLK 
read RBR to LSI interrupt 
cycles 


td14 
Delay time, read RBR/LSRto reset interrupt 
tRINT 
4,5,6,7,8 
CL-l00pF 
150 
ns 


transmitter switching characteristics over recommended ranges of supply voltage and operating 
free-air temperature 


PARAMETER 
ALT. SYMBOL 
FIGURE 
TEST 
CONDITIONS 
MIN 
MAX 
UNIT 


td15 
Delay time, in~ial write to transmit start 
tlRS 
9 
8 
24 
baudout 
cycles 


td16 
Delay time, stop to interrupt 
tSTI 
9 
8 
8 
baudout 
cycles 


td17 
Delay time, write THR to reset interrupt 
tHR 
9 
CL = lOOpF 
140 
ns 


td18 
Delay time, initial write to interrupt (THRE) 
tSI 
9 
16 
32 
baudout 
cycles 


td19 
Delay time, read IIR to resetlntorrupt (THRE) 
tlR 
9 
CL = 100pF 
140 
ns 


td20 
Delay time, write to 1XRDY inactive 
twxl 
10,11 
CL=100pF 
195 
ns 


lct21 
Delay time, start to 1XRDY active 
tSXA 
10,11 
CL=lOOpF 
8 
baudout 
cycles 


modem control switching characteristics 
over recommended 
ranges of supply voltage and 


operating free-air temperature 


PARAMETER 
ALT. SYMBOL 
FIGURE 
TEST 
CONDITIONS 
MIN 
MAX 
UNIT 


td22 
Delay time, wr~e MCR to output 
tMDO 
12 
CL-l00pF 
100 
ns 


td23 
Delay time, modem interrupt to set interrupt 
tSIM 
12 
CL -100pF 
170 
ns 


lct24 
Delay time, read MSR to reset interrupt 
tRIM 
12 
CL=100pF 
140 
ns 


NOTES: 2. Charge and discharge time is determined by VOL, VOH, and external loading. 


3.ln FIFO mode RC = 425 ns (minimum) between reads 01the receiver FIFO and the status registers (interrupt identification register 
or line status register). 
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~IWl 
XIN 
'I 


OR 
~V 
2.4 V 
RCLK 
0.8 V 
(9 MHz M,\Xj 
I 
,--- 
0.4 V 


;4-------tri- 
tw2 


:.. 
N 
.' 
I 
, 


XIN SLfl.J1SL 
IU 


BAUDOUT 
(1/1) 


BAUDOUT 
(1/2) 


BAUI)OUT 
(1.'3) 


BAUUOUT 
(1/N) 
(N;. 
3) ~---L- 


'__ 
2 XIN 
-..: 


, 
CYCLES, 
(N-2) XIN 
: 


~ 
CYCLES ---+: 


FIGURE 1. BAUD GENERATOR TIMING 
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, 
-+ 
;'-lh1 


AO-A2=X 
__ 
VA_L_IO 
__ .X 
VAllot x= 
I 
I 
' 
~lsu2_ 
, 


-+: 04-th2 


, 
! 
I 
I 


CSO,CS1, CS2 ==X:-V-A-L-l0-~X--V-A-L-10-t 
-x=======~ 


Ih3~ 
_twS--: 
: 


:'-ld4t"': 
;4-tMt--: 
:--tdSt----.: 
~ldS---'; 


WR1, 
WR2 
X--A-C-TI-V-E-X..•... 
_ 


I 


••• tsU3.•••.. IhS-.o 


I 
I 


00-07 --------( 
VALID DATA ~ 
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;'--ISU1-"': 


...• 
;+-lh1 


AC-A2 ==x:VALID 
X 
VAllOt :c: 


, 
' 


~tSU2~ 
• 


--.. +lh2 


CSO, CS1, 
<:52 =x: 
VALID X 
VAllOt X_' 
_ 


, 
, 
Ih6~ 


~lw7~ 
, 


, 
:'-ld7t"': 
~th7t--: 


:.-- 
tdS t.---..: 


, 
~ld9~ 


RD1, 
1102 
X ACTIVE X 
_ 


, 


IdiS(R)~ 
~ldiS(R) 


ODIS 
-------;-\ 
__ , 
/'--- 


+--td11----+' 
~ld10~ 
, 
: 


00..07 ---------{ 
VALID 
DATA 
)-- 
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TL16C450 MODE: 


SIN\. 
START;--O:;A~~~~ 
PARITYI 
STOP 


SAMPLE 
rL 
CLOCK --------' 
"-J 


INTRPT 
I 


(DATA READY)------ 


, 
I 
..........- 
td 1 3 
' 


I 
I 
I 
I 


INTRPT 
/-----'- 
:,~td14 
(RCVERROR) ------------------ 
" 


I 
_______________________ 
>E3C 


I 
td14~ 


I 


RD1, RD2 (READ LSR) 
~ 
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SIN 
~~A(5.B) 


SAMPLE 
'U- 
I I I I I I I 


CLOCK ---l- 
~ 


I 


~ 


l 
(FIFO AT OR ABOVE 
TRIGGER 
LEVEL 
J:\ 
TRIGGER 
LEVEL) 


(F~NRT6~~R~~~0) 
'I 
~I"-- 
(FIFO BELOW TRIGGER 
•.. 
Id13 
~ 
'4-ld14 
LEVEL) 


~ 
, 
(See Note A) 
I 
I 


LSI INTERRUPT 
/ 
\.. 
i 


---------- 
td14-r-.:"'i- 


RD1 
---------------\ 
ACTIVE J-rr 
~~ 
. 
y: 


I 


~ 


Jffi1 


(RD RBR) 


SIN=~ 


SAMPLE 
I 
I 
I I 
I 
I 
CLOCK 
_L..Ll-l...-.L.. 


I 
I 
(FIFO AT OR ABOVE 


TIME OUT OR 
---lr'.,.'-------'L--- 
TRIGGER 
LEVEL) 


TRIGGER 
LEVEL 
I 
(FIFO BELOW TRIGGER 
INTERRUPT -- 
........• 
'!. 
!d13 
I 
--.I 
I+-- 
LEVEL) 


I 
I 
(See Nole A) 
d14 


LSIINTERRUPT 
~ __ ~~- 
-_-:"~T~~:~::~~\I_ 
•••••• 
_ 


!d:j!:::!l 
!d14 
tt---+i 
r:~s~~~ 
__, 
13_~•• 
1 _X 
ACTIVE·X 
.•••__ 
--- 


I 
I 


7RJR:~~ 
=y 
•.••_A_CT_I_VE_X:===============X 
ACTIVE 
~ 


PREVIOUS 
BYTE 
READ FROM FIFO 


FIGURE 6. RECEIVER FIFO BYTES OTHER THAN THE FIRST BYTE (DR INTERNAL BIT ALREADY'SET) 
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'AD' 
\~ 
• "T'''C r- 
(RORBR) 
• 
LJ 


SIN~ 
(FIRST 
BYTE) 
STOP 
I (See 
Note 
A) 
I 
I 
I 
I 
I 


RXROV ~ 
.••• 
\ 
:Ii 


I 
I 
~td14 
I 
I 
td13 
~ 
(See 
Note 
B) 


SAMPLE: 
L 
CLOCK-- 


NOTES: 
A. This is the reading 
of the last byte in the FIFO. 


B. For a timeout 
interrupt, 
td13 = 8 RCLKs. 


FIGURE 7. RECEIVER READY (PIN 29), FCRO = 0 OR FCRO = 1 AND FCR3 = 0 (MODE 0) 


RO 
\~ 
(RO RBR) 
ACTIVE 


SIN 
~ 


(FIRST 
BYTE TtIAT 
-../ 
'--. 
I 
(See 
Note 
A) 


REACHES 
THE 
I 


TRIGGER 
LEVEL) 
I 


SAMPLE 
'L 
I 
CLOCK 
, 
, 
I 


I 
I 
~Ij' 


RXFIOY 
I 
~\ 
1/; 
I 
I 
~td14 
I 
I 
td13 
~ 
(See 
Note 
B) 


NOTES: 
A. This is the reading 
of the last byte in the FIFO. 


B. For a timeout 
interrupt, 
td13 = 8 RCLKs. 
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--~ 
START 
~---~ 


~A~~~I~ 
PARITY I 
, 
I.---~- 
'd15 
I 


~. 


~l 
STTAARRTT/ 


STOP 
~ 


I' 
/4--*-, 
: 
td18 
~I 
'd17~~ 
- 
14- 'd17 


I 
I 
, 


WATHA J~ 
I\ 
_ 


RD IIR 
• 
rL 


WR 
~ 
BYTE #1 
J 


(WA THR) 
\.. •• 
/ 


I 


SOUT 
_D_A_T_A 
:__ X 
PARITY 
----1-1 
~'d20 


~ 


I:\ 
I 
""j.---- 


I4---tt- 'd21 


WR 
---~ 
BYTE #16 
J 


"(WR THR) 
\.. •••. 
/ 
I 


SOUT 
DATA 
~ 
PARITY 


I 


'OOIDY 
I J 
I 
I 


~td20 


~ 


I:\ 
I 
,•••.. 
---- 


I4---tt- 'd21 
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, 
.........- 
Id22 
I 
, 


Fns, DTR, 


OUT 1, OUT 2 
\ 
--JT 


\_----- 


INTRPT 
I' 


(MODEM) 
....1 
'---/ 
, 
' 
:.---..- 
Id24 
, 
' 


RD2 (RDMSlll 
-J!\ 


I, 
:";--ld23 
\"--__ 
1 
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07-00 
07-00 
SOUT 


MEMR 
OR 17O"R 
RDl 
SIN 


MEMWORJ7(m 
WIll 
RTS 
EIA 


OTR 
232-0 
INTR 
DRIVERS 
INTRPT 
OSR 
RESET 
AND 
MR 
OCO 
RECEIVERS 


AO 
AO 
CTS 
C 
P 
Al 
AI 


U 
Al 
TL16C550A 
A2 
(ACE) 
A2 
B 
U 
ADS 
XIN 
S 


WR2 


L· 
RD2 
I 


CS 
CS2 
XOUT 


CS1 
BAUOOUT 
T 
H- 
CSO 
RCLK 


TL16C550A 


(ACE) 
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APPLICATION 
INFORMATION 


TL16C550A 
ALTERNATE 


(16) 
XTAL 
CONTROL 


XIN 


A16-A23 
A16-A23 
= T 


(17) 


XOUT 
(12) 
CSO 
(15) 
T 


BAUDOUT 


ADDRESS 
(13) 
(9) 
DECODER 
CS1 
RCLK 
(14) 
CS2 
CPU 


DTR 


(33) 


(25) 
RTS 
(32) 


ADS 
ADS 
(34) 


OUT1 


RSI/ABT 


(35) 


OUT2 


(31) 


MR 


AO-A2 
(39) 
Ai 
ADO-AD15 
BUFFER 
DO-D7 
(38) 


DCD 
8 


PHI1 
PHI2 
DSR 
(37) 


6 


CTS 
(36) 


PHI1 
PHI2 
ADS 
RSTO 
(21) 
RD 
"FiD1 
(11) 


2 
SOUT 
TCU 
(18) 
WR1 
WR 


SIN 
(10) 


3 


ADO-AD15 
(30) 


INTRPT 


TXRDY 
(24) 
(22) 
RD2 
(23) 
7 


(19) 
DDIS 
WR2 
(29) 


RXRliY 


EIA-232-D 


CONNECTOR 


GND 
(40) 


(VSS) 
5V 


(VCC) 


FIGURE 15. TYPICAL TL16C550A 
CONNECTION 
TO A CPU 
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DUBt 
A2 
A1 
AD 
REGISTER 


0 
L 
L 
L 
Receiver 
buffer 
(read), 
transmitter 
holding 
register 
(write) 


0 
L 
L 
H 
Interrupt 
enable 


X 
L 
H 
L 
Interrupt 
identification 
(read only) 


X 
L 
H 
L 
FIFO control 
(wr~e) 


X 
L 
H 
H 
Line control 


X 
H 
L 
L 
Modem 
control 


X 
H 
L 
H 
Line status 


X 
H 
H 
L 
Modem 
status 


X 
H 
H 
H 
Scratch 


1 
L 
L 
L 
Divisor 
latch 
(LSB) 
. 


1 
L 
L 
H 
Divisor 
Latch 
(MSB) 


t The Divisor 
Latch Access 
B~ (DLAB) 
is the most significant 
bit of the Line Control 
Register. 
The DLAB 


signal 
is controlled 
by writing 
to this bit location 
(see Table 
3). 


REGISTER/SIGNAL 
RESET 
RESET 
STATE 
CONTROL 


Interrupt 
Enable 
Register 
Master 
Reset 
All b~s low (0-3 forced 
and 4-7 permanent) 


Interrupt 
Identification 
Register 
Master 
Reset 
B~ 0 is high, 
Ms 
1-3 are low, and bits 4-7 are 


permanently 
low 


FIFO Control 
Register 
Master 
Reset 
All bits low 


Line Control 
Register 
Master 
Reset 
All bits low 


Modem 
Control 
Register 
Master 
Reset 
All bits low (5-7 permanent) 


Line Status 
Register 
Master 
Reset 
B~s 5 and 6 are high, 
all other 
bits are low 


Modem 
Status 
Register 
Master 
Reset 
B~s 0-3 are low, b~s 4-7 are input 
signals 


SOUT 
Master 
Reset 
High 


INTRPT 
(Receiver 
Error 
Flag) 
Read 
LSR/MR 
Low 


INTRPT 
(Received 
Data Available) 
Read 
RBR/MR 
Low 


INTRPT 
(Transmitter 
Holding 
Register 
Empty) 
Read IIRlWrite 
Low 
THR/MR 


INTRPT 
(Modem 
Status 
Changes) 
Read MSR/MR 
Low 


00i2 
Master 
Reset 
High 
RTS 
Master 
Reset 
High 


l5TR 
Master 
Reset 
High 


OOil 
Master 
Reset 
High 


Scratch 
Register 
Master 
Reset 
No effect 


Divisor 
Latch 
(LSB and MSB) 
Registe"s 
Master 
Reset 
No effect 


Receiver 
Buffer 
Registers 
Master 
Reset 
No effect 


Transmitter 
Holding 
Registers 
Master 
Reset 
No effect 


RCVR FIFO 
MR/FCRHCRO/ 
All bits low 
~FCRO 


XMIT FIFO 
MR/FCR2·FCRO/ 
All bits low 
~FCRO 
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accessible registers 
The system programmer, 
via the CPU, has access to and control over any of the ACE registers that are 
summarized 
in Table 3. These registers are used to control ACE operations, 
receive data, and transmit data. 


Descriptions 
of these registers follow Table 3. 


REGISTER ADDRESS 


o DLAB=O 
o DLAB=O 
1 DLAB=(1 
2 
2 
3 
4 
5 
6 
7 
ODLAB=1 
1DLAB=1 


Receiver 
Transmitter 
Interrupt 
FIFO 


Bit 
Buffer 
Holding 
Interrupt 
Ident. 
Control 
line 
MODEM 
Line 
MODEM 
Scratch 
Divisor 
Latch 
No. 
Register 
Register 
Enable 
Register 
Register 
Control 
Control 
Status 
Status 
Register 
Latch 
(MSB) 
(Read 
(Write 
Register 
(Reed 
(Write 
Register 
Register 
Register 
Register 
(LSB) 
Only) 
Only) 
Only) 
Only) 


RBR 
THR 
IER 
IIR 
FCR 
lCR 
MCR 
lSR 
MSR 
SCR 
DLL 
DLM 


Enable 
Word 
Received 
"0"11 
length 
Data 
Data 
Delta 
Data 
FIFO 
Terminal 
Clear 
0 
Data Bit ot 
Data Bit 0 
Available 
Interrupt 
Enable 
Select 
~6~~r 


Ready 
to Send 
6ito 
Brt(l 
Bit 8 


Interrupt 
Pending 
Bit 0 
(DR) 
(ACTS) 
(ERBI) 
(WlSO) 


Enable 


Transmitter 
Word 
Delta 
Holding 
Interrupt 
Receiver 
Length 
Request 
Overrun 
Data 


1 
Data 
Bit 1 
Data 
Bit 1 
Register 
10 
FIFO 
Select 
to Send 
Error 
Set 
Bit 1 
Bit 1 
Bit 9 


Empty 
Bit (0) 
Reset 
Bit 1 
(RTS) 
(OE) 
(~b~~) 
Interrupt 
(WlS1) 
(ETBEI) 


Enable 
Trailing 
Receiver 
Interrupt 
Transmitter 
Number of 
Parrty 


2 
Data Bit 2 
Data Bit 2 
Une Status 
10 
FIFO 
Stop Bits 
Out 1 
Error 
Edge Ring 
Brt2 
Brt2 
Brt10 
Indicator 
Interrupt 
Brt (1) 
Reset 
(STB) 
(PE) 
(TERI) 
(ElSI) 


Enable 
Interrupt 
Delta 
MODEM 
10 
DMA 
:~;gre 
Framing 
Data 
3 
Data Bit 3 
Data Bit 3 
Status 
Bit (2) 
Mode 
Out 2 
Error 
Carrier 
Bit 3 
Brt3 
Bit 11 
Interrupt 
Select 
(PEN) 
(FE) 
Detect 
(EDSSI) 
(Note 4) 
(ADCD) 


Even 
Break 
Clear 


4 
Data Bit 4 
Data Bit 4 
0 
(I 
Reserved 
Parity 
loop 
Interrupt 
to 
Brt4 
Brt4 
Brt12 
Select 
Send 


(EPS) 
(BI) 
(CTS) 


Transmitter 
Data 


5 
Data Bit S 
Data Bit S 
0 
0 
Reserved 
Stick 
(I 
Holding 
Set 
BitS 
Brt5 
Brt13 
Parity 
Register 
~6~~1 
(THRE) 


FIFOs 
Receiver 
Set 
Transmitter 
Ring 


6 
Data Bit 6 
Data Bit 6 
(I 
Enabled 
~t~~)' Break 
0 
Emp~ 
Indicator 
Bit 6 
Brt6 
Bit 14 
(Note 4) 
(TEM 
(RI) 


Divisor 
Error in 
Data 
FIFOs 
Receiver 
Latch 
RCVR 
Carrier 
7 
Data Bit 7 
Data Bit 7 
0 
Enabled 
Trigger 
Access 
0 
FIFO 
Detect 
Bit 7 
Bit? 
Brt 15 


(Note 4) 
(MSB) 
Bit 
(Note 4) 
(DCD) 
(DLAB) 
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receiver buffer register (RBR) 


The ACE's receiver section consists of a Receiver Shift Register (RSR) and a Receiver Buffer Register (RBR). 
The RBR is actually a 16-byte FIFO. Timing is supplied by the 16 X Receiver Clock (RCLK). Receiver section 
control is a function of the ACE's Line Control Register. 


The ACE's RSR receivEls serial data from the Serial Input (SIN) pin. The RSR then deserializes the data and 
moves it into the RBR FIFO. In the TL16C450 mode, when a character is placed in the Receiver Buffer Register 
and the Received Data Available interrupt is enabled, an interrupt is generated. This interrupt is cleared when 
the data is read out of the Receiver Buffer Register. In the FIFO mode, the interrupts are gener8ted based on 
the control setup in the FIFO Control Register. 


transmitter holding register (THR) 


The ACE's transmitter 
section 
consists 
of a Transmitter 
Holding 
Register 
(THR) and a Transmitter 
Shift 
Register (TSR). The THR is actually a 16-byte FIFO. Timing is supplied 
by the Baud Out (BAUDOUT) clock 
signal. Transmitter section control is a function of the ACE's Line Control Register. 


The ACE THR receives data off the Internal Data Bus and, when the shift register is idle, moves it into the TSR. 
The TSR serializes the data and outputs it at the Serial Output (SOUT). In the TL16C450 mode, if the THR is 
empty and the Transmit':er Holding Register Empty (THRE) interrupt is enabled, an interrupt is generated. This 
interrupt 
is cleared 
when a character 
is loaded 
into the register. 
In the FIFO mode, the interrupts 
are 
generated 
based on thElcontrol setup in the FIFO control register. 


interrupt enable register (IER) 


The Interrupt Enable RElgister enables each of the five types of interrupts 
(refer to Table 4) and the INTRPT 
output signal in response to an interrupt generation. The Interrupt Enable Register can also be used to disable 
the interrupt system by setting bits 0 through 3 to logic O. The contents of this register are summarized 
in 
Table 3 and are described 
below. 


Bit O. This bit, when set to logic 1, enables the Received Data Available interrupt. 


Bit 1. This bit, when set to logic 1, enables the Transmitter Holding Register Empty interrupt. 


Bit 2. This bit, when set to logic 1, enables the Receiver Line Status interrupt. 


Bit 3. This bit, when set to logic 1, enables the Modem Status interrupt. 


Bits 4 thru 7. Bits 4 through 7 in the Interrupt Enable Register are not used and are always set to logic O. 


FIFO control register 


The FIFO control registE!r (FCR) is a write-only register at the same location as the 1IA,which is a read-only 
register. The FCR is used to enable the FIFOs, clear the FIFOs, set the receiver FIFO trigger level, and select 
the type of DMA signalling. 


Bit O. FCRO, when set to logic 1, enables the transmit and receive FIFOs. This bit must be a 1 when other FCR 
bits are written to or they will not be programmed. 
Changing this bit clears the FIFOs. 


Bit 1. FCR1, when 
set to logic 1, clears 
all bytes 
in the 
receiver 
FIFO and 
resets 
its counter 
logic 
to O.The shift register is not cleared. The 1 that is written to this bit position is self clearing. 


Bit 2. FCR2, when set to logic 1, clears all bytes in the transmit FIFO and resets its counter to O. The shift 
register is not cleared. Tile 1 that is written to this bit position is self clearing. 


Bit 3. 
If FCRO is a 1, setting FCR3 to a 1 causes the RXRDY and TXRDY to change from mode 0 to mode 1. 
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Bits 4 and 5. FCR4 and FCR5 are reserved for future use. 


Bits 6 and 7. Ft;::R6and FCR7 are used to set the trigger level for the receiver FIFO interrupt. 


RECEIVER 
FIFO 
BIT7 
BIT 6 
TRIGGER 
LEVEL 
(BYTES) 


0 
0 
01 
0 
1 
04 
1 
0 
08 
1 
1 
14 


interrupt identification 
register (IIR) 


The ACE has an on-chip interrupt generation and prioritization capability that permits a flexible interface with 
most popular microprocessors. 


The ACE provides four prioritized levels of interrupts: 


Priority 1 - 
Receiver line status (highest priority) 
Priority 2 - 
Receiver data ready or Receiver character timeout 
Priority 3 - 
Transmitter holding register empty 
Priority 4 - 
Modem status (lowest priority) 


When an interrupt is generated, the Interrupt Identification Register indicates that an interrupt is pending and 
the type of that interrupt in its three least significant bits (bits 0, 1, and 2). The contents of this register are 
summarized 
in Table 3 and described 
in Table 4. Detail on each bit are as follows: 


Bit O. This bit can be used either in a hardwire-prioritized. 
or polled interrupt system. If this bit is a logic 0, an 
interrupt is pending. When bit 0 is a logic 1, no interrupt is pending. 


Bits 1 and 2. These two bits are used to iaentify the highest priority interrupt pending, as indicated in Table 4. 


Bit 3. This bit is always 0 in the TL16C450 mode. In FIFO mode, this bit is set with bit 2 to indicate that a 
timeout interrupt is pending. 


Bits 4 thru 5. These two bits are not used and are always set at logic O. 


Bits 6 and 7. These two bits are always 0 in the TL 16C450 mode. They are set when bit 0 of the FIFO Control 
Register is equal to 1. 
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INTERRUPT 


IDENTIFICATION 
PRIORITY 
INTERRUPT 
RESET 


REGISTER 
LEVEL 
INTERRUPT 
TYPE 
INTERRUPT 
SOURCE 
METHOD 


BIT3 
BIT 2 
BIT 1 
BIT 0 


0 
0 
0 
1 
t\one 
None 
None 
- 


0 
1 
1 
0 
1 
Receiver 
line status 
Overrun error, parity error, 
Reading 
the Line Status 


framing 
error,or 
break 
interrrupt 
register 


Receiver 
data available 
in the 
Reading 
the Receiver 
buffer 
1 
1 
0 
0 
2 
Received 
data available 
TL 16C450 
mode 
or trigger 
level 
Buffer 
register 


reached 
in the FIFO mode. 


No characters 
have been 


removed 
from or input to the 


1 
1 
0 
0 
2 
Character 
timeout 
receiver 
FIFO during 
the last 
Reading 
the Receiver 


indication 
four character 
times 
and there 
Buffer 
Register 


is at least one character 
in it 


during 
this time 


Reading 
the Interrupt 


Transmitter 
Holding 
Transmitter 
Holding 
register 
Identification 
register 
(if source 
0 
0 
1 
0 
3 
register 
empty 
empty 
of interrupt) 
or writing 
into the 


Transmitter 
Holding 
register 


Clear to Send, 
Data Set Ready, 
Reading 
the Modem 
Status 
0 
0 
0 
0 
4 
Modem 
status 
Ring Indicator, 
or Data Carrier 
register 
Detect 
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line control register (LCR) 


The system programmer controls the format of the asynchronous 
data communication 
exchange through the 
Line Control register. In addition, the programmer 
is able to retrieve, inspect, and modify the contents of the 
Line Control 
register; this eliminates 
the need for separate storage 
of the line characteristics 
in system 


memory. The contents of this register are summarized 
in Table 3 and are described 
below. 


Bits 0 and 1. These two bits specify the number of bits in each transmitted or received serial character. These 
bits are encoded as follows: 


Bit 1 
Bit 0 
Word Length 


0 
0 
5 Bits 


0 
1 
6 Bits 


1 
0 
7 Bits 


1 
1 
8 Bits 


Bit 2. This bit specifies either one, one and one-half, or two Stop bits in each transmitted character. If bit 2 is a 
logic 0, one Stop bit is generated 
in the data. If bit 2 is a logic 1, the number of Stop bits generated 
is 
dependent on the word length selected with bits 0 and 1. The receive clocks the first stop bit only, regardless 
of the number of stop bits selected. The number of Stop bits generated, in relation to word length and bit 2, is 
shown in the following. 


131t2 
Word Length Selected 
Number of Stop 


by Bits 1 and 2 
Bits Generated 


0 
Any word length 
1 
1 
5 bits 
11/2 
1 
6 bits 
2 
1 
7 bits 
2 
1 
8 bits 
2 


Bit 3. This bit is the Parity Enable bit. When bit 3 is a logic 1, a Parity bit is generated 
in transmitted 
data 
between the last data word bit and the first stop bit. In received data, if bit 3 is a logic 1, parity is checked. 
When bit 3 is a logic 0, no parity is generated or checked. 


Bit 4. Bit 4 is the Even Parity Select bit. When parity is enabled by bit 3: a logic 1 in bit 4 produces Even Parity 
(an even number of logic 1s in the data and parity bits) and a logic 0 in bit 4 produces Odd Parity (an odd 
number of logic 1s). 


Bit 5. This is the Stick parity bit. When bits 3, 4, and 5 are logic 1s, the Parity bit is transmitted and checked as 
a logic O. When bits 3 ancl 5 are logic 1s and bit 4 is a logic 0, the Parity bit is transmitted 
and checked as a 


logic 1. If bit 5 Is a logic 0, stick parity is disabled. 


Bit 6. This bit is the Break Control bit. Bit 6 is set to a logic 1 to force a break condition, i.e, a condition where 
the Serial Output (SOUT) pin is forced to the spacing (logic 0) state. When bit 6 is set to a logic 0, the break 
condition 
is disabled. Thl~ break condition 
has no effect on the transmitter 
logic; it only effects the serial 
output. 


Bit 7. This bit is the Divisor Latch Access bit (DLAB). Bit 7 must be set to a logic 1 to access the Divisor 
Latches of the Baud Genmator during a read or write. Bit 7 must be set to a logic 0 during a read or write to 
access the Receiver BuffEll',the Transmitter Holding register, or the Interrupt Enable register. 
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modem control register (MeR) 


The Modem Control re~lister is an a-bit register that controls an interface with a modem, data set, or peripheral 
device that is emulatinl;! a modem. The contents of this register are summarized in Table 3 and are described 
below. 


Bit O. Bit 0 (DTR) controls the Data Terminal Ready (DTR) output. Setting this bit to a logic 1 forces the DTR 
output to its low state. When bit 0 is set to a logic 0, DTR goes high. 


Bit 1. Bit 1 (RTS) controls the Request to Send (RTS) output in a manner identical to Bit O's control over the 
DTR output. 


Bit 2. Bit 2 (OUT 1) controls the Output 
1 (OUT 1) signal, a user-designated 
output signal, in a manner 
identical to Bit O's control over the DTR output. 


Bit 3. Bit 3 (OUT 2) controls the Output 2 (OUT 2) signal, a user-designated 
output signal, in a manner 


identical to Bit O's control over the DTR output. 


Bit 4. Bit 4 provides a local loopback feature for diagnostic testing of the ACE. When this bit is set to a logic 
high, the following occurs: 


1. The transmitter Serial Output (SOUn 
is set high. 


2. The receiver Serial Input (SIN) is disconnected. 
3. The output of the Transmitter Shift register is looped back into the Receiver Shift register input. 
4. The four modem control inputs (CTS, DSR, DCD, and R1) are disconnected. 
5. The four modern control outputs (DTR, RTS, OUT 1, and OUT 2) are internally connected to the four 
modem control inputs. 
6. The four modern control output pins are forced to their inactive states (high). 


In the diagnostic mode, data that is transmitted is immediately received. This allows the processor to verify the 
transmit- and receive-data paths to the ACE. The receiver and transmitter interrupts are fully operational. The 
modem control interrupts are also operational 
but the modem control interrupt's 
sources are now the lower 
four bits of the Modem Control 
register instead of the four modem 
control 
inputs. All interrupts 
are still 
controlled 
by the Interrupt Enable register. 


Bit 5 through 7. These bits are permanently 
set to logic O. 


line status register (LSR)t 


The Line Status Register provides 
information 
to the CPU concerning 
the status of data transfers. 
The 
contents of this register are described 
below and summarized 
in Table 3. 


Bit O. Bit 0 is the Data R,3ady (DR) indicator for the receiver. This bit is set to a logic 1 condition whenever a 
complete incoming character has been received and transferred into the Receiver Buffer register or the FIFO 
and is reset to logic 0 by reading all of the data in the Receiver Buffer Register or the FIFO. 


Bit 1*. Bit 1 is the Overrun Error (OE) indicator. When this bit is set to logic 1, it indicates that before the 
character in the Receiver Buffer register was read, it was overwritten by the next character transferred into the 
register. The OE indicator is reset every time the CPU reads the contents of the Line Status register. Ifthe FIFO 
mode data continues to fill the FIFO beyond the trigger level, an overrun error will occur only after the FIFO is 
full and the next charactE,r has been completely 
received in the shift register. OE is indicated to the CPU as 
soon as it happens. The character in the shift register is overwritten, but is not transferred to the FIFO. 


Bit 2*. 
Bit 2 is the Parity Error (PE) indicator. When this bit is set to logic 1, it indicates that the parity of the 
received data character cloes not match the parity selected in the Line Control Register (bit 4). The PE bit is 
reset every time the CPU reads the contents 
of the Line Status register. In the FIFO mode, this error is 


t The 
Line Status 
register 
is intended 
1'or read operations 
only; 
writing 
to this register 
is not recommended 
outside 
of a factory 
testing 


environment. 
* Bits 1 through 
4 are the error 
cond~bns 
that produce 
a Receiver 
Line Status 
interrupt. 
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associated with the particular character in the FIFO to which it applies. This error is revealed to the CPU when 
its associated character is at the top of the FIFO. 


Bit 3:1:. Bit 3 is the Framing Error (FE) indicator. When this bit is set to logic 1, it indicates that the received 
character did not have a valid (logic 1) Stop bit. The FE bit is reset every time the CPU reads the contents of 
the Line Status register. In the FIFO mode, this error is associated with the particular character in the FIFO to 
which it applies. This error is revealed to the CPU when its associated character is at the top of the FIFO. The 
ACE will try to resynchronize 
after a framing error. To accomplish this, it is assumed that the framing error Is 
due to the next start bit. The ACE then samples this start bit twice and then accepts the input data. 


Bit 4:1:.Bit 4 is the Break Interrupt (BI) indicator. When this bit is set to logic 1, it indicates that the received data 
input was held in the logic 0 state for longer than a full-word transmission time. A "full-word transmission time" 
is defined as the total timElof the Start, Data, Parity, and Stop bits. The BI bit is reset every time the CPU reads 
the contents of the Line Status register. In the FIFO mode, this error is associated with the particular character 
in the FIFO to which it applies. This error is revealed to the CPU when its associated character is at the top of 
the FIFO. When break occurs, only one 0 character is loaded into the FIFO. The next character transfer is 
enabled after SIN goes to the marking state and receives the next valid start bit. 


Bit 5. Bit 5 is the Transmitter 
Holding Register Empty (THRE) indicator. This bit is set to logic 1 when the 
Transmitter Holding Register is empty, indicating that the ACE is ready to accept a new character. If the THRE 
interrupt is enabled when the THRE bit is a logic 1, then an interrupt is.generated. THRE is set to a logic 1 
when the contents of the Transmitter Holding Register are transferred to the transmitted Shift Register. This bit 
is reset to logic 0 concurrent 
with the loading of the Transmitter 
Holding Register by the CPU. In the FIFO 
mode, this bit is set when the transmit FIFO is empty; it is cleared when at least 1 byte is written to the transmit 
FIFO. 


Bit 6. Bit 6 is the Transmitter Empty (TEMT) indicator. This bit is set to a logic 1 when the Transmitter Holding 
register and the Transmitter Shift register are both empty. When either the Transmitter Holding register or the 
Transmitter Shift register contains a data character, the TEMT bit is reset to logic O. In the FIFO mode, this bit is 
set to a 1 when the transmitter FIFO and shift register are both empty. 


Bit 7. In the TL 16C550A, this bit is always reset to logic O. In the TL16C450 mode, this bit is always a O. In the 
FIFO mode, LSR7 is set when there is at least one parity, framing, or break error in the FIFO. It is cleared when 
the microprocessor 
reads the LSR and there are no subsequent 
errors in the FIFO. 


modem status register (MSR) 


The Modem Status register is an 8-bit register that provides information about the current state of the control 
lines from the modem, data set, or peripheral device to the CPU. Additionally, four bits of this register provides 
change information; when a control input from the modem changes state, the appropriate 
bit is set to logic 1. 


All four bits are reset to logic 0 when the CPU reads the Modem Status register. The contents of this register 
are summarized 
in Table 3 and are described 
below. 


Bit O. Bit 0 is the change in Clear to Send (DCTS) indicator. This bit indicates that the CTS input has changed 
state since the last time it was read by the CPU. When this bit is a logic 1 and the Modem Status Interrupt is 
enabled, a Modem Status Interrupt is generated. 


Bit 1. Bit 1 is the change in Data Set Ready (DDSR) indicator. This bit indicates that the DSR input has 
changed state since the last time it was read by the CPU. When this bit is a logic 1 and the Modem Status 
Interrupt is enabled, a Modem Status Interrupt is generated. 


Bit 2. Bit 2 is the Trailing Edge of Ring Indicator (TERI) detector. This bit indicates that the Ai input to the chip 
has changed from a lowto a high state. Wh~n this bit is a logic 1 and the Modem Status Interrupt is enabled, a 
Modem Status Interrupt is generated. 
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Bit 3. Bit 3 is the change in Data Carrier Detect (DDCD) indicator. This bit indicates that the DCD input to the 
chip has changed state since the last time it was read by the CPU. When this bit is a logic 1 and the Modem 
Status Interrupt is enabled, a Modem Status Interrupt is generated. 


Bit 4. Bit 4 is the com pi ment of the Clear to Send (CTS) input. If Bit 4 (loop) of the Modem Control register is 
set to a logic 1, this bit IS equivalent to the Modem Control register bit 1 (RTS). 


Bit 5. Bit 5 is the compliment of the Data Set Ready (DSR) input. If Bit 4 (loop) ofthe Modem Control register is 
set to a logic 1, this bit is equivalent to the Modem Control register bit 0 (DTR). 


Bit 6. Bit 6 is the compliment 
of the Ring Indicator (Ai) input. If Bit 4 (loop) of the Modem Control register is set 
to a logic 1, this bit is equivalent to the Modem Control registers bit 2 (OUT 1). 


Bit 7. Bit 7 is the compliment 
of the Data Carrier Detect (DCD) input. If Bit 4 (loop) of the Modem Control 
register is set to a logic 1, this bit is equivalent to the Modem Control registers bit 3 (OUT 2). 


scratch 
register 
(SCR) 


The Scratch register is an 8·bit register that is intended for the programmer's 
use as a "scratchpad," 
in the 
sense that it will temporarily 
hold the programmer's 
data without affecting any other ACE operation. 


programmable 
baud genE!rator 


The ACE contains a programmable 
baud generator that takes a clock input in the range between dc and 
8 MHz and divides it by a divisor in the range between 
1 and 216-1. 
The output frequency 
of the baud 
generator is sixteen times (16 X) the baud rate. The formula for the divisor is: 


divisor # = XIN frequency 
input + (desired baud rate X 16) 


Two 8·bit registers, called divisor latches, are used to store the divisor in a 16·bit binary format. These divisor 
latches must be loaded during initialization 
of the ACE in order to ensure desired operation 
of the baud 
generator. When either c,fthe divisor latches is loaded, a 16·bit baud counter is also loaded to prevent long 
counts on initial load. 


Tables 5 and 6, which follow, illustrate the use of the baud generator with crystal frequencies of 1.8432 MHz 
and 3.072 MHz, respectively. For baud rates of 38.4 kilobits per second and below, the error obtained is very 
small. The accuracy of the selected baud rate is dependent 
on the selected crystal frequency. 


Refer to Figure 10 for examples of typical clock circuits. 


FIFO 
interrupt-mode 
operntion 


When the receiver FIFO and receiver interrupts are enabled (FCRO = 1, IERO = 1) receiver interrupts will 
occur as follows: 
1. The Receive Dala Available 
interrupt 
will be issued to the microprocessor 
when the FIFO has 
reached 
its pronrammed 
trigger 
level. It will be cleared 
as soon as the FIFO drops 
below its 
programmed 
trigger level. 


2. The IIR Receive Data Available indication also occurs when the FIFO trigger level is reached, and, like 
the interrupt, it is cleared when the FIFO drops below the trigger level. 


3. The Receiver Line Status interrupt (IIR = 06), as before, has higher priority than the Received Data 
Available (IIR = (4) interrupt. 


4. The data ready t,it (LSRO) is set as soon as a character is transferred from the shift register to the 
receiver FIFO. It is reset when the FIFO is empty. 


When receiver FIFO and rElceiver interrupts are enabled, receiver FIFO timeout interrupts will occur as follows: 


1. FIFO timeout interrupt will occur if the following conditions 
exist: 
a. At least one character is in the FIFO. 
b. The most reCElntserial character received was longer than 4 continuous 
character times ago (if 
2 stop bits arE!programmed, 
the second one is included in this time delay). 
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c. The most recent microprocessor 
read of the FIFO was longer than 4 continuous 
character 
times ago. 


This will cause a maximum character received to interrupt issued delay of 160 ms at 300 baud with a 
12-bit character. 


2. 
Character times are calculated 
by using the RCLK input for a clock signal (this makes the delay 
proportional to the baud rate). 
3. When a timeout interrupt has occurred, 
it is cleared and the timer reset when the microprocessor 
reads one charac:ter from the receiver FIFO. 
4. When a timeout interrupt has not occurred, the timeout timer is reset after a new character is received 
or after the microprocessor 
reads the receiver FIFO. 


When the transmit FIFO and transmitter interrupts are enabled (FCRO = 1, IER1 = 1), transmit interrupts will 
occur as follows: 
1. The Transmitter Holding Register interrupt (02) occurs when the transmit FIFO is empty. It is cleared 
as soon as the Transmitter 
Holding Register is written to (1 to 16 characters may be written to the 
transmit FIFO while servicing this interrupt) or the IIR is read. 


2. The Transmit FIFO Empty indications will be delayed 1 character time minus the last stop bit time 
when the following occurs: 
THRE = 1 and there have not been at least two bytes at the same time in 
the transmit FIFO since the last THRE = 1. The first transmitter interrupt after changing FCROwill be 
immediate, if it is enabled. 


Character timeout and receiver FIFO trigger level interrupts have the same priority as the current Received 
Data Available 
interrupt; 
Transmit 
FIFO Empty has the same priority as the current Transmitter 
Holding 
Register Empty interrupt. 


FIFO 
polled-mode 
operatiCln 


With FCRO = 1, resetting IERO, IER1, IER2, IER3, or all four to 0 puts the ACE in the FIFO Polled Mode of 
operation. Since the receiver and transmitter are controlled separately, either one or both can be in the polled 
mode of operation. 


In this mode, the user program will check receiver and transmitter status via the LSR. As stated previously: 
1. LSROwill be set as long as there is one byte in the receiver FIFO. 
2. 
LSR1 through LSR4 will specify which error(s) have occurred. Character error status is handled the 
same way as when in the interrupt mode, the IIR is not affected since IER2 = O. 
3. 
LSR5 will indicatl~ when the transmit FIFO is empty. 
4. 
LSR6 will indicatl~ that both the transmit FIFO and shift registers are empty. 


5. 
LSR7 will indicate whether there are any errors in the receiver FIFO. 


There is no trigger 
level reached or timeout 
conditions 
indicated 
in the FIFO Polled Mode. However, the 
receiver and transmit FIFOs are still fUlly capable of holding characters. 
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DESIRED 
DIVISOR 
USED 
PERCENT 
ERROR 


TO GENERATE 
DIFFERENCE 
BETWEEN 
BAUD 
RATE 
16 X CLOCK 
DESIRED 
AND 
ACTUAL 


50 
2304 


75 
1536 


110 
1047 
0.026 


134.5 
857 
0.058 


150 
768 


300 
384 


600 
192 


1200 
96 


1800 
64 


2000 
58 
0.69 


2400 
48 


3600 
32 


4800 
24 


7200 
16 


9600 
12 


19200 
6 


38400 
3 


56000 
2 
2.86 


DESIRED 
DIVISOR 
USED 
PERCENT 
ERROR 


TO GENERATE 
DIFFERENCE 
BETWEEN 


BAUD 
RATE 
16 X CLOCK 
DESIRED 
AND 
ACTUAL 


50 
3840 


75 
2560 


110 
1745 
0.026 


134.5 
1428 
0.034 


150 
1280 


300 
640 


600 
320 


1200 
160 


1800 
107 
0.312 


2000 
96 


2400 
80 


3600 
53 
0.628 


4800 
40 


7200 
27 
1.23 


9600 
20 


19200 
10 


38400 
5 
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OPTIONAL 
CLOCK 
OUTPUT 


CRYSTAL 
= 


9 
OSCILLATOR 
CLOCK 


TO BAUD 
GENERATOR 
LOGIC 


OSCILLATOR 
CLOCK 


TO BAUD 


GENERATOR 
LOGIC 


CRYSTAL 


3.1 MHz 


1.8 MHz 


RX2 
1.5 kn 
1.5 kn 


C1 
10-30 pF 


10-30 pF 


C2 


40-60 pF 
40-60 pF 


Rp 


1 Mn 
1 Mn 
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• 
Meets EIA Standards FlS-423-A and 
RS-232-C and Federal Standard 1030 


• 
Slew Rate Control 


• 
Output Short-Circuit-Current Limiting 


• 
Wide Supply Voltage Range 


• 
8-Pin Package 


• 
Designed to 8e Interchangeable With 
Fairchild 9636A 


description 


The uA9636AC is a dual single-ended line driver 
designed to meet EIA Standards RS-423-A and 
RS-232-C and FederalStandard 1030. The slew 
rates of both amplifiers are controlled by a single 
external resistor, RWS, connected between the 
wave-shape-control terminal and ground. Output 
current 
limiting 
is 
provided. 
Inputs 
are 
compatible with TTL and CMOS and are diode- 
protected 
against 
negative 
transients. 
This 
device operates from ± 12 V and is supplied in 
an 8-pin package. 


The uA9636AC 
is characterized for operation 
from aoc to 70oC. 


D. JG. 
OR P PACKAGE 


(TOP 
VIEW) 
W-SD8 
VCC+ 
1A 
2 
7 
1Y 


2A 
3 
6 
2Y 


GND 
4 
5 
VCC- 


TYPICAL 
OF ALL 
OUTPUTS 


VCC+ 


PRODUCTION 
DATA documents 
contain 
infurmation 
current 
as of ,Publication 
date. Products 
conform 
to 
these 
specifications per the 
terms 
of 
Texas 
Instruments 
standard 
warranty. 
Production 
processing does not necessarily 
include testing of all 
parameters. 
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absolute 
maximum 
ratings 
over operating 
free-air 
temperature 
range 
(unless otherwise 
noted) 


Positive supply voltage range, VCC+ (see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . .. 
V cc - 
to 15 V 
Negative supply voltage range, Vcc 
_ 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
0.5 V to -15 
V 
Output voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
± 15 V 
Output current .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
± 150 mA 
Continuous total power dissipation (see Note 2) . . . . . . . . . . . . . . . . .. 
See Dissipation Rating Table 
Operating free-air temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
ooC to 70°C 
Storage temperature renge 
- 65°C to 150°C 
Lead temperature 1,6 rnm (1/16 inch) from case for 60 seconds: JG package 
300°C 
Lead temperature 1,6 rnm (1/16 inch) from case for 10 seconds: D and P packages. . . . . .. 
260°C 


TA - 
25°C 


POWER 
RATING 


725 
mW 


825 
mW 


1000 mW 


DERATING 
FACTOR 


ABOVE 
TA 
- 
25°C 


5.8 
mW/oC 


6.6 
mW/oC 


8.0 
mW/oC 


TA - 
70°C 


POWER 
RATING 


464 
mW 


528 mW 


640 
mW 


MIN 
NOM 
MAX 
UNIT 


Positive 
supply 
voltage, 
VCC + 
10.8 
12 
13.2 
V 


Negative 
supply 
voltage, 
VCC- 
-10.8 
-12 
-13.2 
V 


High-level 
input 
voltage, 
VIH 
2 
V 


Low-level 
input voltage, 
VIL 
0.8 
V 


Wave-shaping 
resistor, 
RWS 
10 
1000 
kO 


Operating 
free·air 
temperature, 
T A 
0 
70 
°C 


TEXAS 
~ 


INSTRUMENTS 


uA9636AC 


DUAL LINE DRIVERS WITH ADJUSTABLE SLEW RATE 


electrical 
characteristics 
oVler recommended 
range of free-air temperature, 
supply voltage, 
and wave- 


shaping 
resistance 
(unless otherwise 
noted) 


MIN 
Typt 
MAX 
PARAMETER 
TEST CONDITIONS 
UNIT 
(See Note 
31 


VIK 
Input 
clamp 
voltage 
II ~ 
-15 
mA 
-1.1 
-1.5 
V 


RL = 
00 
5 
5.6 
6 


VOH 
High-level 
output 
voltage 
VI = 0.8 
V 
RL = 3 kO to ground 
5 
5.6 
6 
V 


RL ~ 450 
0 to g,ound 
4 
5.4 
6 


RL = 
00 
-6 
-5.7 
-5 


VOL 
Low-level 
output 
voltage 
VI = 2 V 
AL ~ 3 kO to ground 
-6 
-5.6 
-5 
V 


AL = 450 
0 to ground 
-6 
- 5.4 
-4 


VI = 2.4 
V 
10 
IIH 
HighMlevel input 
current 


VI = 5.5 V 
100 
~A 


IlL 
Low-level 
input 
current 
VI = 0.4 
V 
-20 
-80 
~A 


10 
Output 
current 
(power 
off) 
VCC± 
- 
0, 
Vo ~ ±6 
V 
±100 
~A 


Short-circuit output current; 
VI = 2 V 
15 
25 
150 
10S 
mA 
VI = 0 
-15 
-40 
-150 


'0 
Output 
resistance 
AL = 4500 
25 
50 
0 


ICC+ 
Positive 
supply 
current 
VCC = 
±12 
V, 
VI = 0, 
13 
18 
mA 
AWS = 100 
kO, 
Output 
open 


ICC- 
Negative 
supply 
current 
VCC = 
±12 
V, 
VI = 0, 
-13 
-18 
mA 
AWS = 
100 kO, 
Output open 


t All typical 
values 
are at VCC 
± 12 V, TA = 25 DC. 


tNat 
more than 
one output 
should 
be shorted 
to ground 
at a time. 


NOTE 3: 
The algebraic 
convention, 
in which 
the less-positive 
(more-negative) 
limit 
is designated 
as minimum, 
is used in this data sheet 
for logic voltage 
levels, 
e.~I.• when 
- 5 V is the maximum, 
the minimum 
is a more-negative 
voltage. 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


AWS = 10 kO 
0.8 
1.1 
1.4 


Transition 
time. low~to-high-leve! 
output 
RL = 4500, 
AWS = 100 
kO 
8 
11 
14 
tTLH 
CL ~ 30 pF 
AWS = 500 
kO 
40 
55 
70 
JLS 


AWS 
~ 
1 MO 
80 
110 
140 


AWS = 10 kO 
0.8 
1.1 
1.4 


Transition 
time, high·to·low-level 
output 
AL = 4500, 
AWS = 100 
kO 
8 
11 
14 


tTHL 
CL = 30 pF 
RwS 
= 500 
kG 
40 
55 
70 
~s 


Rws-1mO 
80 
110 
140 


TEXAS ." 
INSTRUMENTS 


uA9636AC 
DUAL LINE DRIVERS WITH ADJUSTABLE SLEW RATE 


INPUT 


50 II 
If 


OUTPUT 


RL 
CL - 
30 pF 


{See Note AI 


~ 


--3V 
INPUT 


ISee Note Bl 
OV 


NOTES: 
A. CL includes 
probe and jig capacitance. 


B. The input 
pulse is supplied 
by a generator 
having the following 
characteristics: 
tr :510 ns, tf 
:5 10 n5, Zo 
50 0, 


PRR s 1 kHz. duty 
cycle = 50%. 


OUTPUTVOLTAGE 
vs 
INPUTVOLTAGE 


I 
I 
I 
I 
VCC± 
- 
±12 V 
RWS - 
100 kfl 
RL = 450 fI 
I 


TA - 
70°C 


TA = OOC 


TA = 25°C -- /' 


250 


200 


150 
:t. 
I 
100 
.. 
c:~ 
50 
5u 
0 
.. 


'"c. 
-50 
-=1- -100 


-150 


-200 


T 
T 
±lI 
V 
VCC± 
= 
RWS = 100 kfl 
TA = OOC-r----.-- 


I 


TA = 25OC- ~ 


TA = 70°C ~ 
"-.... 


/-TA 
= OOC 


I 
I 


-TA 
= 25°C 
, 


./"TA 
= 7~C 
'. 


-250 
-2-10 
1 
2 
34 
5678 
VI-Input 
Voltage-V 


:; 
2 
S- 
'" 0 
o 
I -2 
o 
> -4 


-6 


-8 
o 
0.4 
0.8 
1.2 
1.6 


VI-Input 
Voltage-V 


TEXAS ~ 
INSTRUMENlS 


uA9636AC 
DUAL LINE DRIVERS WITH ADJUSTABLE SLEW RATE 


TYPICAL 
CHARACTERISTICS 


OUTPUT CURRENT 


OUTPUT VOLTAGE 


(POWER ON) 
,I 
I 
1 
I 


VCC± - 
± 12 V 
RWS = 100 kfl 
TA = 25°C 


\..: VI = 2 V 


r VI = 0 


I 
" 


j 


'5So -10 
::s 
~ -20 
9 -30 


-40 


-50 
-10-8-6-4-20246810 
VO-Output 
Voltage-V 


OUTPUT VOLTAGE 


(POWER OFF) 


100 


80 


<l: 
60 


"-I 
40 


E 
~ 
20 
:s() 
0 
•.. 
::s 
So -20 
::soI -40 
o 
- -60 


-80 


-100 


-10-8-6-420246810 


VO-Output 
Voltage-V 


FIGURE 5 


I 
I 
J 
I 
VCC± = 0 
rr 
VI = 0 


TA = 25°C 


I 
I 


I 


1000 


700 


VI 
400 
"-I 
VI 
200 
., 
E 
i= 
100 


c: 
70 
.g 
.;;; 
40 


c: 
co 
20 
t= 
I...• 
10 
:I: 
7 
t" 
::t 
4 
...• 
t" 
2 


~ ~A-iV 


IIII 
TA 
= 700 


V 
/ 


/ 
V 
1 
0.01 
0.04 
0.1 
0.4 
1 
4 
10 


RWS - Waveshaping 
Resistance - Mfl 


TEXAS ." 
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uA9636AC 
DUAL LINE DRIVERS \/II'ITH ADJUSTABLE SLEW RATE 


TWISTED 
PAIR 


OR 


FLAT 
CABLE 


TEXAS 
~ 
INSTRUMENTS 


• 
Meets 
EIA Standards 
RS-422-A 
and 
RS-423-A 


• 
Meets 
Federal 
Standards 
1020 
and 
1030 


• 
Operates 
from 
Single 
S-V Power 
Supply 


• 
Wide 
Common-Mode 
Voltage 
Range 


• 
High Input 
Impedance 


• 
TTL-Compatible 
Outputs 


• 
High-Speed 
Schottky 
Circuitry 


• 
a-Pin 
Dual-tn-Line 
and "Small 
Outline" 
Packages 


• 
Similar 
to SN75157 
except 
for 
Corner 
VCC 
and Ground 
Pin Positions 


• 
Designed 
to Be Interchangeable 
with 
Fairchild 
I-'A9637 A 


description 


The uA9637 
AC is a dual differential 
line receiver 
designed 
to meet EIA standards 
RS-422-A 
and 
RS-423-A 
and 
Federal 
Standards 
1020 
and 
1030. 
It utilizes 
Schottky 
circuitry 
and has TTL- 
compatible 
outputs. 
The inputs 
are compatible 
with 
either 
a single-ended 
or a differential-line 
system. 
This device operates 
from a single 5-volt 
power 
supply 
and is Supplied in an B-pin dual-in- 


line package 
and small 
outline 
package. 


The 
uA9637AM 
is characterized 
over 
the 
full 
military 
temperature 
range of - 55°C 
to 125°C. 
The 
uA9637 
AC is characterized 
for operation 
from 
O°C to 70°C. 


uA9637AM. 
uA9637AC 
DUAL DIFFERENTIAL 
LINE RECEIVER 


uA9637M 
... 
JG PACKAGE 
uA9637C 
... 
O. JG. OR P PACKAGE 


(TOP 
VIEW) 


VCC(]8 
l1N+ 
lOUT 
2 
7 
l1N- 


20UT 
3 
6 
21N+ 


GND 
4 
5 
21N- 


lIN+ 


l1N- 


21N+ 


21N- 


(8) 
LTC> 


~ ] 
(2) 
(7) 


(6) 
(3) 
(51 
•.... 


PRODUCTION 
DATA 
documents 
cont.in 
information 
current as 
of publication 
date. 
::odt:~~:onl~:~ut:~::if~::~~~~ser 
~~~::~~~ 
Production processing does not necessarJy 
include testing 
of all parameters. 
TEXAS 
• 
INSTRUMENTS 


lIN+~8) 
LT 
IZI 
lOUT 
llN- 
(71 


ZIN+~6) 
.cr 
(3) 
ZOUT 
ZIN- 
(5) 


TYPICAL 
OF ALL 
OUTPUTS 


VCC 
son NOM 


uA9637 AM, uA9637 AC 
DUAL DIFFERENTIAL L1I\IERECEIVER 


absolute 
maximum 
ratings over operating 
free-air temperature 
range (unless otherwise 
noted) 


Supply voltage, VCC (,;ee Note 1) 
-0.5 
V to 7 V 
Input voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
± 15 V 
Differential input voltalje (see Note 2) 
± 15 V 
Output voltage (see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
-0.5 
V to 5.5 V 
Low-level output current 
50 mA 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 3): 


D package. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
725 mW 
JG package: uA9637 AM. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
1050 mW 
UASl637AC . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
825 mW 
P package . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
1000 mW 
Operating free-air temperature range: uA9637 AM . . . . . . . . . . . . . . . . . . . . . . .. 
- 55°C to 125°C 
uA9637 AC . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
ooC to 70°C 
Storage temperature range 
- 65°C to 150°C 
Lead temperature 1,6 rnm (1/16 inch) from case for 60 seconds: JG package 
300°C 
Lead temperature 1,6 rnm (1/16 inch) from case for 10 seconds: D or P package 
260°C 


NOTES: 
1. All voltage 
values, except differential 
input voltage, 
are with 
respect to the network 
ground terminal. 


2. 
Differential 
input volta98 
is measured at the noninverting 
input with 
respect to the corresponding 
inverting 
input. 


3. 
For operation 
above 25 °C free-air temperature, 
derate linearly at the following 
rates: 5.8 mW/oC for the 0 package, 
8.4 mW/oC 
for uA9637 AM in the JG package, 
6.6 
mWI DC for uA9637 
AC in the JG package, 
and 8.0 
mWI DC for the P package. 


uA9637AM 
uA9637AC 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply 
voltage. 
VCC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 
Common-mode input voltage, Vie 
±7 
±7 
V 


Operating 
free-air 
temperature, 
TA 
-55 
125 
0 
70 
DC 


electrical characteristics 
over recommended 
ranges of supply voltage, common-mode 
input voltage, 


and operating 
free-air temperature 
(unless otherwise 
noted) 
, 


MIN 
Typt 
MAX 
PARAMETER 
TEST CONDITIONS 
UNIT 
See Note 4 


-0.2 
0.2 


VT 
Threshold 
voltage 
(VT + and VT _) 
V 
See Note 5 
-0.4 
0.4 


Vhys 
Hysteresis 
(VT + 
VT-) 
70 
mV 


vOH 
Hlg ·Ieve 
output 
voltage 
VID 
0.2 
V, 
10 
1 mA 
2.5 
3.5 
V 


VOL 
Low-level 
output 
voltage 
VID 
- 
-0.2 
V, 
10 - 
20 mA 
0.35 
0.5 
V 


Vee 
~ 0 to 5.5 V. I VI = 
10 V 
1.1 
3.25 
II 
Input current 
I VI = 


mA 
See Note 6 
-10 
V 
-1.6 
-3.25 


10S 
Short-circuit 
output 
curren':~ 
Vo = 0, 
VID = 0.2 
V 
-40 
-75 
-100 
mA 


Ice 
Supply current 
VID 
- 
-0.5 
V, 
No load 
35 
50 
mA 


tAli 
typical 
values 
are at VCC = 5 If. TA 
~ 25°e. 
~Only one output 
should be shorted 
at a time, 
and duration 
of the short-circuit 
should not exceed one second. 


NOTES: 4. The algebraic convention, 
in which the less positive 
(more negative) limit is designated 
as minimum, 
is used in this data sheet 


for threshold 
levels only. 


5. The expanded threshold 
parameter 
is tested 
with 
a 500-0 
resistor 
in series with 
each input. 


6. The input not under test 
IS grounded. 


TEXAS "!1 
INSTRUMENTS 


uA9637AM. 
uA9637AC 
DUAL 
DIFFERENTIAL 
LINE 
RECEIVER 


PARAMETER 


Propagation 
delay time, 
low-to-high-Ievel 
output 


Propagation delay time, high-to-Iow-Ievel output 


MIN 
TYP 
MAX 
'5 
25 
'3 
25 


IS~::;~:)- j-: ~~-0%-----5-0%-\1 


-0.5 v~ 
_.----- 
~tPLH 
~tPHL 


OUT_PU_T 


J 
I,.,-·5-V----'-.5-V"'\ 
_ 


NOTES: A. CL includes 
probe and jig capacitance. 
B. The 
input 
pulse 
is supplied 
by a generator 
having 
the 
following 
characteristics: 
tr 
:s; 5 
n5, 
tf 
:s 5 n5, PAR ::s 5 MHz, 


duty 
cycle = 50%. 


4 


> 
3 
I•. 
'"~ 
<5> 
2 
•.. 
"So 
"0I0 
> 


I 
L 


VCC = 4.75 V 
-TA=25°C 


I 


I 
VIC= 
0 
I 


: VIC= 
±7 V 
I 
: 
; 
I 
I 


VIC = ±7 V i 
I 
I 


VIC=O : 
I 
1- 
1 
I 
; 
I 
I 
I 


I 
I 
o 
-100 


VCC = 5.25 V 
TA=25°C 
I 
I 


I 
VIC= 
0 
I 


I 
VIC = ±7 V 
I 
I 
I 


VIC = ±7 V: 


I 
VIC =0 
I 
:I 


> 3 
I•. 
'"~ 
~ 
2 
•.. 
"So 
"0I0> 
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uA9637 AM. 
uA9637 AC 
DUAL DIFFERENTIAL 
LINE RECEIVER 


Vcc = 5 V 
VID = 0.2 V- 
TA = 25°C 


....... 


'-... 


"" 


"" 


"'" 


r"\. 


"\ 


> 
~ 
4.0 
~ 
'0 
3.5 
>~a. 3.0 
:;o 
2.5 
~ 
~ 
2.0 


.i: 


~ 
1.5 


I:I: 1.0 
o> 
0.5 


o 
o 
-10 
-20 
-30 
-40 
-50 
-60 
-70 
-80 


IOH-High-Level 
Output Current-mA 


FIGURE 4 


100 


90 


80 
~ 
E 
70 
.!. 
c: 
60 
~:;u 
50 
>- 
Q.c. 
40 
::I 
en 
I 
30 
u 
!:? 
20 


10 


VCIC= 5 


1 
V 


_ VID = -~.2 V 
TA = 25 C 
------ 
..-/ 
V 
~ 
/ 
V 
/' 


~ 
0.5 
8.~ 


~ 
0.4 
~ 
::I 
S- 
O 
0.3 


Q;>.. 
...J 
~ 
0.2 
o 
...J 
I 
...J 
00.1 
> 


No1'oad I 


Inputs open 
TA = 25°C 


/ 
V 
/ 
V 
V 
V 


----- 


,/" 


VCC-Supply 
Voltage-V 


FIGURE 6 
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uA9637AM. 
uA9637AC 


DUAL DIFFERENTIAL LINE RECEIVER 


TEXAS 
." 
INSTRUMENTS 


• 
Meets EIA Standard RS-422-A 


• 
Operates From a Single 5-V Supply 


• 
TTL-and CMOS-Input Compatibility 


• 
Output Short-Circuit Protection 


• 
Schottky Circuitry 


• 
Designed to Be Interchangeable With 
Fairchild 9638 


description 


The uA9638C is a dual high-speed differential 
line driver 
designed to 
meet 
EIA Standard 
RS-422-A. The inputs are TTL- and CMOS- 
compatible 
and 
have 
input 
clamp 
diodes. 


Schottky-diode-c1ampedtransistors are used to 
minimize propagation delay time. This device 
operates from a single 5-V power supply and is 
supplied in an 8-pin package. 


The uA9638C 
is characterized for operation' 


from OOCto 70°C. 


uA9638C 


DUAL HIGH-SPEED DIFFERENTIAL LINE DRIVER 


D. JG. OR P PACKAGE 


ITOP 
VIEWI 
VCCD8 
lY 
lA 
2 
7 
lZ 


2A 
3 
6 
2Y 


GND 
4 
5 
2Z 


~ 


8)1Y 


1A Izi 


(7) 12 


~ 


6)ZY 


2A (3) 


(5) z2 


PROOUCTION 
OATA 
do,umonts 
,ontain 
information curr.nt 
I. 
of pUblication dltl. 


PrDduetl conform to apecificltlGRI 
per the term. 
af 
TIIII 
Instrumentl 
Itlnda,d 
warranty. 
Production prDCeuing 
does 
not necesllrily 
include 
tilting 
of III par.met ••.•. 


TEXAS 
." 
INSTRUMENlS 


9.60 
NOM 


OUTPUT 


uA9638C 
DUAL HIGH-SPEED DIFFERENTIAL LINE DRIVER 


absolute 
maximum 
ratinlls 
over operating 
free-air temperature 
range (unless otherwise 
noted) 


Supply voltage range, VCC (see Note 1) 
-0.5 
V to 7 V 
Input voltage range. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
-0.5 
V to 7 V 
Continuous total power dissipation (see Note 2) . . . . . . . . . . . . . . . . .. 
See Dissipation Rating Table 


Operating free-air temperature range 
ooC to 70°C 
Storage temperature range 
- 65°C to 150°C 
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: JG package 
300°C 
Lead temperature 1,6 mm (1/16 inch) from 10 seconds: D and P package 
260°C 


TA 
- 
25°C 
DERATING 
FACTOR 
TA 
- 
70°C 
PACKAGE 
POWER RATING 
ABOVE 
TA 
- 
25°C 
POWER RATING 


() 
725 
mW 
5.8 
mW/oC 
464 
mW 


JG 
825 
mW 
6.6 
mW/oC 
528 
mW 
I' 
1000 
mW 
8.0 
mW/oC 
640 
mW 


MIN 
NOM 
MAX 
UNIT 


Supply 
voltage, 
VCC 
4.75 
5 
5.25 
V 


High-level 
input 
voltage, 
VIH 
2 
V 


Low·level 
input voltage, 
VIL 
0.8 
V 


High-level 
output 
current, 
IOH 
-50 
mA 
low-level output current, IOl 
50 
mA 


Operating 
free-air 
temperature, 
T A 
0 
70 
°c 


TEXAS 
~ 
INSTRUMENTS 


uA9638C 


DUAL HIGH-SPEED DIFFERENTIAL LINE DRIVER 


PARAMETER 
TEST CONDITIONS 
MIN 
TYpt 
MAX 
UNIT 


VIK 
Input 
clamp voltage 
VCC 
= 4.75 
V, 
II = 
-18 
mA 
-1 
-1.2 
V 


VCC 
- 
4.75 
V, 
VIH 
- 
2 V, 
IIOH 
- 
-10 
mA 
2.5 
3.5 
VOH 
High-level 
output 
voltage 
IIOH 
= 


V 
Vil 
= 0.8 
V 
-40 
mA 
2 


VOL 
Low-level 
output 
voltage 
VCC 
= 4.75 
V, 
VIH 
= 
2 V, 
Vil 
= 0.8 V, 
0.5 
V 
10l 
= 40 mA 


I VOD1 I 
Differential 
output 
voltage 
VCC 
= 
5.25 
V, 
10 = 0 
2VOD2 
V 


I VOD21 
Differential 
output 
voltage 
2 
V 


Change in magnitude 
of t 
±0.4 
V 
al VOD I differential 
output 
voltage 


VOC 
Common-mode 
output 
voltage 
9 
VCC 
= 4.75 
V to 5.25 
V, Rl 
= 
1000, 
See Figure 1 


3 
V 


a! Voc 
I 
Change 
in magnitude 
of t 
±0.4 
V 
common-mode 
output 
voltage 


I Vo 
= 6 V 
0.1 
100 


10 
Output 
current 
with 
power 
off 
Vcc 
= 0, 
I Vo 
= 
-0.25 
V 
-0.1 
-100 
,.A 


IVo 
= 
-0.25 
V to 6 V 
±100 


II 
Input 
current 
VCC 
= 
5.25 
V, 
VI = 
5.5 V 
50 
,.A 


IIH 
High-level 
input 
current 
VCC 
= 
5.25 
V, 
VI = 2.7 V 
25 
pA 


III 
Low-level 
input current 
VCC 
- 
5.25 
V, 
VI - 
0.5 
V 
-200 
,.A 


10S 
Short-circuit 
output 
current' 
VCC 
= 
5.25 
V, 
Vo 
= 0 
-50 
-150 
mA 


ICC 
Supply 
current 
lall drive •.s) 
VCC 
= 
5.25 
V, 
No load, 
All inputs 
at 0 V 
45 
65 
mA 


t All typical 
values 
are at VCC 
= 
5 V and TA = 
25°C. 


tal 
VOD ! and a I VOC I are the changes 
in magnitude 
of VOD and VOC' 
respectively, 
that 
occur 
when 
the input 
is changed 
from 
a 
high level to a low 
level. 
. 


§In EtA Standard RS-422-A, VOC, which is the average of the two output voltages with respect to ground, is called output offset voltage, VOS. 
'Only 
one output 
at a time 
should 
be shorted 
and duration 
of the short 
circuit 
should 
not exceed 
one second. 


PARAMETER 
TEST CONDITION 
MIN 
TYP 
MAX 
UNIT 


too 
Differential·output 
delay time 
Cl=15pF, 
10 
15 
ns 


tTD 
Differential-output 
transition 
time 
Rl 
= 
1000, 
10 
15 
ns 


Skew 
See Figure 
2 
1 
ns 
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i 
son 


INPUT 
VOD2 


}oc 
I 


son 


Z OUTPUT 


CL = 15 pF 
(S•• Not. B) 
f~5-0%-----5-0%-\- - 
-VOH 


-----~- 
If-Skew 
Sk.w-.l~- 
••• 
---VOL 


-Z-O-U-T-P-U-T---'50% 
50%1 
VOH 


- 
-VOL 


NOTES: 
A. Th. input pulse generator has the following 
characteristics: 
Zo = 50 0, PRR s 500 kHz, tw 
= 100 ns, tr = S 5 ns. 


B. CL includes 
probe and jig capacitance. 
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• 
Meets 
EIA Standards 
RS-422-A 
and 
RS-423-A 


• 
Meets 
Federal 
Standards 
1020 
and 1030 


• 
Operates 
from 
Single 
5··V Power 
Supply 


• 
Wide 
Common-Mode 
V,oltage 
Range 


• 
High Input 
Impedance 


• 
TTL-Compatible 
Outputs 


• 
High-Speed 
Schottky 
Circuitry 


• 
8-Pin 
Dual-tn-Line 
and "Small 
Outline" 
Packages 


• 
Designed 
to be InterchllOgeable 
with 
Fairchild 
I'A9639AC 


description 


The uA9639C 
is a dual differential 
line receiver 
designed 
to meet EIA standards 
RS-422-A 
and 
RS-423-A 
and 
Federal 
Standards 
1020 
and 
1030. 
It utilizes 
Schottky 
circuitry 
and has TTL- 
compatible 
outputs. 
The inputs 
are compatible 
with 
either 
a single-ended 
or a differential-line 
system. 
This device operates from a single 5-volt 
power 
supply 
and is supplied 
in an 8-pin dual-in- 
line package 
and "small 
outline" 
package. 


The 
uA9639C 
is charaGterized 
for 
operation 
from 
O°C to 70°C. 


•• n r 


INPUT~ 


uA9639C 
DUAL DIFFERENTIAL LINE RECEIVER 


0, JG, OR P PACKAGE 


(TOP VIEW) 
VCC[]8 llN+ 
lOUT 
2 
7 
1IN- 


20UT 
3 
6 
21N+ 
GND 
4 
5 
21N- 


lIN+ 
llN- 


21N+ 


21N - 


(81 
De> 
.. ] 
(2) 
(7) 


(61 
(3) 
(5) 
•.... 
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logic diagram 


IIN+~81 
D 
(2) 
lOUT 


IIN- 
(7) 
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2IN+~6) 
D 
(31 20UT 


21N- 
(51 


vcc 


50n 
NOM 


uA9639C 
DUAL 
DIFFERENTIAL 
LINE 
RECEIVER 


Supply 
voltage, 
VCC 
(see Note 
1) 
. 
Input 
voltage 
. 
Differential 
input 
voltage 
(see Note 
2) 
Output 
voltage 
(see Note 
1) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
. 
. 


Low-level 
output 
current 
. 
. 


Continuous 
total 
dissipation 
at (or below) 
25°C 
free-air 
temperature 
(see Note 
3): 
D package. 
. 
. 
. 
JG package. 
. . . . . . . . . . . . . . 
. 
. 
P package. 
. . . . . . . . . . . . . . . . 
. 
. 
Operating 
free-air 
temperature 
range 
. . . . . . . . . . . .. 
. 
. 
Storage 
temperature 
range 
. 
. 


Lead temperature 
1,6 mm (1/16 
inch) 
from 
case for 60 seconds: 
JG package 
. 


Lead temperature 
1,6 mm (1/16 
inch) 
from 
case for 
10 seconds: 
D and P package 


-0.5Vt07V 
±15 
V 
±15 
V 
-0.5 
V to 5.5 
V 


. 
50 mA 


725 
mW 
825 mW 
1000 
mW 
ooC 
to 70°C 
-65°C 
to 
150°C 
300°C 
. . . .. 
260°C 


NOTES: 
1. All voltage 
values, 
except 
differential 
input 
voltage. 
are with 
respect 
to the network 
ground 
terminal. 


2. 
Differential 
input voltage 
is measured 
at the noninverting 
input 
with 
respect to the corresponding 
inverting 
input. 


3. 
For operation 
above 25°C 
free-air temperature. 
derate the D package to 464 
mW at 70°C at the rate of 5.8 mW/oC. 
the 
JG package to 528 mW at 70·C 
at the rate of 6.6 mW/·C. 
and the P package to 640 mW at 70·C 
at the rate of 8.0 mW/ ·C. 


MIN 
NOM 
MAX 
UNIT 


Supply voltage. 
VCC 
4.75 
5 
5.25 
V 


Common-mode 
input 
voltage, 
Vie 
±7 
v 


Operating 
free-air 
temperaturr 
'" 


0 
70 
·C 


electrical characteristics 
over recc".lme'1ded ranges of supply voltage. common-mode 
input voltage. 
and operating free-air temperature 
(unless othewise 
noted) 


MIN 
TYP 
MAX 
PARAMETER 
TEST CONDITIONS 
UNIT 
See Note 4 


VT 
-0.2 
0.2 
Threshold 
voltage 
IVT + and VT-I 
V 
See Note 5 
-0.4 
0.4 


Vhys 
Hysteresis 
(VT + 
- 
VT_I 
70 
mV 


VOH 
High-level output voltage 
VID 
- 
0.2 
V. 
10 - 
1 mA 
2.5 
3.5 
V 


VOL 
Low-level 
output 
voltage 
VID 
- 
0.2 
V, 
10 - 
20 mA 
0.35 
0.5 
V 


II 
Input current 
VCC 
- 
0 to 5.5 V. I VI - 
10 V 
1.1 
3.25 
I VI 
mA 
See Note 6 
= 
-10 
V 
-1.6 
- 3.25 


10S 
Short-circuit 
output 
current ~ 
Va 
= O. 
VID = 0.2 
V 
-40 
-75 
-100 
mA 


Ice 
Supply 
current 
VID 
= 
-0.5 
V. 
No load 
35 
50 
mA 


t All typical 
values are at VCC = 5 V. TA 
~ 25 ·C. 


tOnly 
one output 
should 
be shorted 
at a time. 
and duration 
of the short-circuit 
should 
not exceed one second. 
NOTES: 4. The algebraic convention, 
in which the less positive 
(more negative) 
limit is designated 
as minimum. 
is used in this data sheet 
for threshold 
levels only. 
5. The expanded 
threshold 
parameter 
is tested 
with 
a 500-0 
resistor 
in series with 
each input. 


6. The input 
not under test is grounded. 


PARAMETER 


Propagation 
delay time, 
low-to-high-Ievel 
output 


Propagation 
delay time, 
high-to-Iow-Ievel 
output 


MAX 
85 
85 
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CL = 30 pF- 


(see Note Al 


I:O~~U~---50% 
50% 


(see Note B) 
I 


-0.5 V 
: 
: 
--- 
~tPLH 
~tPHL 


0'''"' r" ''"\~ _ 


NOTES: A. CL includes 
probe and jig capacitance. 
B. The 
input 
pulse 
is supplied 
by a generator 
having 
the 
following 
characteristics: 
tr 
S 
5 ns, tf 
S 
5 ns, 
PRR 
:s 5 MHz, 


duty 
cycle 
= 50%. 


4 


> 3 
I 
'" 
0>~ 
"0> 
2 
~" 
So 
"0I0 
> 


vch = 4.~5 V 
-TA=25°C 


I 


I 
I 
VIC=O 
i i 


I 
VIC = ±7 V 
I 


I 
I 


I 
VIC = ±7 V I 
I 
~IC= 
~ 
I 


I 
T 


T 


VCC = 5.25 V 
TA=25°C 
I 
I 


I VIC = 0 
I 


I 
VIC = ±7 V 
I 
I 
I 
VIC = ±7 V: 


I 
VIC =0 
I 
I 
I 
I 


3 
>I 
'" 
0>~ 
"0> 
2 
~ 
"So 
"0I0> 
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Vcc 
= 5 V 
VID = 0.2 V- 
TA = 25°C 


....•. 


"'- 
"'- 
'" 


'" 
~ 


"'- "\ 


> 
~ 4.0 
~ 
(; 
3.5 
>~S. 
3.0 


::lo 
2.5 
1: 
~ 
2.0 
~ 
.; 
1.5 


I 
:I: 1.0 
o 
> 0.5 


o 
o 
-10 
-20 
-30 
-40 
-50 
-60 
-70 
-80 


100 


90 


80 
« 
E 
70 
.!. 
c 
60 
f!;;u 
50 
>ii 
Q. 
40 
::l 
'"I 
30 
u 
!:i 
20 


10 


I 
.l 


VCc = 5 V 
f- VID = -0.2 
V 
TA = 25°C 
V 
...-/ 


V 


....-/ 


./ 
V 
./' 


~ 
0.5 
i!l.~ 


~ 
0.4 
~ 
::lS- 
e5 
0.3 
a; 
> 
'" 
..J 
~ 0.2 
.3 
I..J 
00.1 
> 


I 
I 
f- No load 


Inputs open 


f- TA = 25°C 


./ 
/./ 
V 
/ 
./' 


.-V 


23456 


Vcc-Supply 
Voltage-V 


FIGURE 6 
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~;eneral 
Information 


~)iSPlay 
Drivers 


Q)eriPheral 
Drivers/Power Actuators 


QVlechanical 
Data 


Q:XPlanation 
of Logic Symbols 


- 


• 
Controls 
32 Electrodes 


• 
100-V 
Totem-Pole 
Outputs 


• 
Low 
Stand-by 
Power 
Consumption 


• 
All Outputs 
Contain 
Sink and Source 
Clamp 
Diodes 


• 
15 mA Steady-State 
Output 
Current 


• 
Rugged 
DMOS 
Outputs 


• 
CMOS 
Inputs 


• 
Dependable 
Texas 
Instruments 
Quality 
and 
Reliability 


• 
Direct 
Replacement 
for SN55500D 


description 


The 
SN55500E 
is 
a 
monolithic 
BIDFETt 
integrated 
circuit 
designed 
to perform 
the line 
select operation 
of a matrix-addressable 
display. 
The 
device 
inputs 
are 
diode-clamped 
CMOS 
inputs. 


The outputs 
of the driver 
are normally 
low and 
can be selectively 
switched 
high when the strobe 


input is low. Selection of the outputs 
is achieved 


through 
the data, SO, and S1 inputs. 
The B-bit 
data 
stored 
internally 
in the 
serial 
register 
is 


inverted 
and sent to one of four output 
sections 
by the 2-line to 4-line decoder. 
All other outputs 
remain 
low. 
Internal 
circuits 
provide 
a high- 
current 
pulse to the level-shifting 
circuit 
during 
positive 
output 
transitions. 
When 
the 
output 
transition 
is 
complete, 
the 
low 
steady-state 
current 
reduces 
the 
circuits 
standby 
power 
consumption. 
All outputs 
contain 
clamp diodes 


to the VCC2 
and GND supply 
inputs. 


The 
SN55500E 
is characterized 
for 
operation 
over 
the 
full 
military 
temperature 
range 
of 
-55°C 
to 
125°C. 


t BIOFET -Bipolar, 
double·diffused, 
N-channel 
and P-channel 
MOS 


transistors 
on same chip - 
patented 
process. 
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JO PACKAGE 


(TOP VIEW) 


SO 
VCC1 
DATA 
S1 
ClK 
STRB 
101 
401 
102 
402 
103 
403 
104 
404 
105 
405 
106 
406 
107 
407 
108 
408 
201 
301 
202 
302 
203 
303 
204 
304 
205 
305 
206 
306 
207 
307 
208 
308 
GND 
VCC2 


FO PACKAGE 


(TOP VIEW) 
~ 
CD 
d 
"" 
I- 
U 
a:: 
d 
u 
...J ~ 0 u u~ 
I- U 
Z 
U 0 
CJl Z>CJl 
CJl z v 


6 
5 
4 
3 
1 44434241 
40 


102] 7 
39 402 
103] 8 
38 
403 
104 
9 
37 404 
105 
10 
~ 
405 
106 
11 
35 406 
107 
12 
34 407 
108 
13 
33 
408 
201 
14 
32 301 
202 
15 
31[302 
203 
16 
30[ 303 
204 
17 
29[304 


1819202122 
2324 
2526 
27 28 


LO<o,.....OOOU 
NOO"""COI.O 
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SN55500E 
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r 


2-lINE 
TO 
SelECT 
4-lINE 


141101 
DECODER 


Sl 


22 


C> 
111) lOB 
B.ll 


1.12 
C> 


1121201 
DATA 
23 


Rl 
24 
B.12 
C> 
(19) 
20B 
R2 
ClK 


1.13 
C> 
1291 301 
R3 
25 
B-BIT 
R4 


26 
1221 
SHIFT 
R5 


8.13 
C> 
30B 
REGISTER 
R6 


1.14 
C> 
1371 401 
27 
R7 


RB 


2B 
8.14 
C> 
1301 40B 


tThis 
symbol 
is in accordance 
with 
ANSI/IEEE 
Std 
91-19S4 
and 


lEG Publication 
617-12. 


Pin numbers 
shown 
are for the JD package. 


INPUTS 
OUTPUTS 


FUNCTION 
SELECT 
SHIFT 
REGISTER 


DATA 
CLK 
STRB 
Sl 
SO 
R1 
R2 
R3 ... RS 
101 
... 10S 
201 
... 20S 
301 
... 30S 
401 
... 40S 


H 
t 
X 
X 
H 
L 
R1n 
R2n 
... R7n 
L ... L 
L ... L 
L ... L 
L ... L 


LOAD 


L 
t 
X 
X 
H 
H 
R1n 
R2n 
... R7n 
L ... L 
L ... L 
L ... L 
L ... L 


X 
X 
X 
X 
H 
R1n 
R2n 
R3n 
... RSn 
L ... L 
L ... L 
L ... L 
L ... L 


X 
H 
L 
L 
L 
R1n 
R2n 
R3n 
... RSn 
R1 ... RS 
L ... L 
L ... L 
L ... L 


STROBE 
X 
H 
L 
H 
L 
R1n 
R2n 
R3n 
... RSn 
L ... L 
R1 ... RS 
L ... L 
L ... L 


X 
H 
H 
L 
L 
R1n 
R2n 
R3n 
... RSn 
L ... L 
L ... L 
R1 ... RS 
L ... L 


X 
H 
H 
H 
L 
R1n 
R2n 
R3n 
... RSn 
L ... L 
L ... L 
L ... L 
R1 ... RS 


H = high level, 
L = low 
level, 
X = irrelevant. 
t = low-ta-high 
transition. 


R 1 
RS = levels 
currently 
at internal 
outputs 
of shift 
registers 
one through 
eight, 
respectively. 


Rln 
A8n 
= levels 
at outputs 
R1 through 
A8 respectively, 
before 
the most 
recent i transition 
of the 
clock. 


s~ 


~ 


ANY OUTPUT 
IN-B 
r::l 


B ~~l~~~E~lBY 
~ 
•••,~ 


STRB -U 
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absolute 
maximum 
ratings 
over operating 
free-air temperature 
range (unless otherwise 
noted) 


Supply voltage, VCC1 (see Note 1) ... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
13.8 V 
Supply voltage, VCC2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
100 V 
Input voltage 
VCC1 +0.3 V 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2) . . . . . .. 
1825 mW 
Operating free-air temperature range 
- 55°C to 125°C 
Storage temperature range 
- 65°C to 150°C 
Case temperature for 60 seconds: FD package . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
260°C 
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: JD package 
300°C 


POWER 
DERATING 
ABOVE 
PACKAGE 
RATING 
TA 
FACTOR 


FD 
1825 
mW 
14.6 
mW/oC 
25°C 


JD 
1825 
mW 
22 
mW/oC 
67°C 
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MIN 
NOM 
MAX 
UNIT 


Supply 
voltage, 
VCC 1 
10.8 
12 
13.2 
V 


Supply 
voltage, 
VCC2 
0 
100 
V 


High-level 
input 
voltage, 
VIH, 
as a percentage 
of VCC1 
75% 


Low-level 
input voltage, 
VIL, 
as it percentage 
of VCCl 
25% 


High-level 
output 
clamp 
current 
20 
mA 


Low-level 
output 
clamp 
current 
-20 
mA 


Clock frequency, 
fclock 
(see Figure 2) 
0 
8 
MHz 


Duration 
of high or low clock 
pulse, 
tw 
62 
ns 


Data 
inputs 
before 
c10ckt 
20 
Setup 
time, 
tsu 
Select 
inputs 
before 
strobe! 
50 
ns 


Data 
inputs 
after 
c10ckt 
(see Note 
3) 
50 


Hold time, 
th 
Strobe 
input 
high after 
ciockt 
50 
ns 


Select 
inputs 
after strobel 
50 


Operating 
free-air 
temperature, 
T A 
-55 
·C 


Operating 
case temperature, 
T C 
125 
·C 


PARAMETER 
TEST CONDITIONS 
MIN 
Typt 
MAX 
UNIT 


VIK 
Input 
clamp 
voltage 
VCCl 
= 12 V, 
II = 
-12mA 
-1 
-1.5 
V 


IOH ~ -1 
mA 
94 
97.5 
VCCl ~ 13.2 
V, 
VOH 
High-level 
output 
voltage 
10H - 
-10 
mA 
92 
94.5 
V 
VCC2 
= 100 V 


10H ~ -15 
mA 
90 
93.5 


VCC1 
13.2 
V, 
10L = 1 mA 
0.85 
2 
= 
VOL 
Low-level 
output 
voltage 
10L = 10 mA 
2 
4 
V 


VCC2 
= 100 V 
10L - 
15 mA 
2.75 
5 


VOK 
Output 
clamp 
voltage 
10 = 20 mA 
1 
2.5 
VCC2 
= 0 
V 
10 = 
-20 
mA 
-1.2 
-2.5 


IIH 
High-level 
input 
current 
VCC1 
- 
13.2 
V, 
VI 
- 
VIH min 
1 
~A 


IlL 
Low-level 
input current 
VCCl ~ 13.2 
V, 
VI = VIL max 
-1 
~A 


ICC1 
Supply 
current 
VCC1 
= 13.2 
V, 
VCC2 
~ 
100 V 
0.05 
1 
mA 


ICC2 
Supply 
current 
VCC2 
- 
100 V 
1 
5 
mA 


PARAMETER 
TEST CONDITIONS 
MIN 
MAX 
UNIT 


tDHL 
Delay 
time, 
high-to-Iow-Ievel 
output 
from 
strobe 
input 
250 
ns 


tDLH 
Delay time, 
low-to-high-Ievel 
output 
from 
strobe 
input 
CL ~ 30 pF, 
450 
ns 


tTHL 
Transition 
time, 
high-to-Iow-Ievel 
output 
See Figure 
1 
200 
ns 


tTLH 
Transition 
time, 
low-to-high-Ievel 
output 
300 
ns 
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OUTPUT 
TEST 


UNOER----1---- 
TEST 
POINT 
'1' CL (See Note 
Al 


\---------j -----------------~~~% 
1--------· ,--------------- ----- VIL 


~ 
tw 
~I 
j+- tau -+I+--- 
th 
----..: 


DATA ~===IR=R=E=LE=V=A=N=T===:)( 
: 
VALID 
X-~~~~~~IR~R~E-L_E~V~A~N-T_ 
-_-_-_-_-_:1: 


~th~ '\ 
I 
1~-----I_th.1 
-- 
VIL 
I+- tau +1 
••.. 
.•.• 
I 


SELECT 
~X~ 
:_~X=:1: 


~ 
tOLH I+- 
--+l 
tOHL I+- 


10 
9%°%'1. 
~--- 
VOH 
VALID 
90% 


'-- 
10% 
VOL 


tTLH --l \+- 
--.j 
j4- 
tTH L 
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VCC1-12V 
VIH - 
12 V 


VIL 
- 
0 
(See Note 4) 


TJ = TA + POROJA 


TJ 
= TC + POROJC 


TJ = virtual 
junction 
temperature 
TA = free-air 
temperature 
Po = average 
device 
power 
dissipation 
RO = thermal 
resistance 
(junction-to-air, 
ROJA, or junction-to-case, 
ROJC) 


PACKAGE 
TYPE 


FO 44-pin 
ceramic 


JD 40-pin 
ceramic 


ROJA 
68°CIW 
45°C/W 


ROJC 
20oC/W 
12°C/W 


TEXAS 
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• 
Controls 32 Electrode!: 


• 
100-V Totem-Pole Outputs 


• 
Low Stand-by Power Consumption 


• 
All Outputs Contain Sink and Source Clamp 
Diodes 


• 
15-mA Steady-State Output Current 


• 
Rugged DMOS Outputs 


• 
CMOS Inputs 


• 
Direct Replacement for SN55501 C. 
SN55501D 


description 


The 
SN55501 E is 
a 
monolithic 
BIDFETt 
integrated circuit designedto provide the serial- 
to-parallel conversion and level translation of 
data in a matrix-addressabledisplay. This device 
has diode-clamped CMOS inputs. 


The Q outputs of these drivers are normally high 
and can be switched 
either 
selectively 
or 
together. Any output whose associated register 
bit (in the internal 32-bit serial register) contains 
a low will switch low when STROBEis low if 
SUSTAIN is high. All other outputs remain high. 
When SUSTAIN is switched low. all outputs 
switch low independently of the data or strobe 
inputs. This feature can be used to generate a 
portion of the SUSTAIN pulse required in the 
operation of an ac plasma display. The internal 
level-shift circuits provide additional drive during 
the times that 
the outputs 
switch 
high to 
facilitate fast rise times while maintaining low 
stand-by 
power 
consumption. 
All 
outputs 
contain clamp diodes to the VCC2 and GND 
supply inputs. 


The SN55501 E is characterized for operation 
over the full 
military temperature range of 
-55°C 
to 125°C. 
• 


tBIDFET -Bipolar. 
double-diffused. 
N-channel 
and P-channel 
MOS 
transistors 
on same chip 
- 
patented 
process. 
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CLOCK 


SUSTAIN 
STROBE 
01 
02 
03 
04 
05 
06 
Q7 
08 
09 
010 
011 
012 
013 
014 
015 
016 
GND 


J PACKAGE 


(TOP VIEW) 


VCCl 
DATA 
IN 
SERIAL OUT 
032 
031 
030 
029 
028 
027 
026 
025 
024 
023 
022 
021 
020 
019 
018 
017 


VCC2 


FD OR FJ PACKAGE 


(TOP VIEW) 


f- 
::> 
Z 
~ 0 
w ;:;: 
...J 
co 
"" 
0 f- 
U 
~<I: 
<I: 
a: 
(f) 0 
Uf- 
o: 
N 


~U 
f- 
::> 
...J 
U 
U<I: 
w 
U 
M 


OZ 
(f) 
(f) 
U Z > a 
(f) z 0 


02 
03 
04 
05 
06 
07 
08 
09 
010 
011 
012 


6 
5 
4 
3 
2 
14443424140 


7 
39 


8 
38 


9 
37 


10 
36 


11 
35 


12 
34 


13 
33 


14 
32 


15 
31 


16 
30 


17 
29 
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SN55501E 
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logic symbolt 


CMOS! 


PLASMA DISP 


SUSTAIN 
(21 
EN3 


131 
V2 
STROBE 


SRG32 


CLOCK III 
Cl/-+ 


DATA IN (391 
10 
2 
I> 
3 
(4) 01 


2 
I> 
3 
.15102.. 


2 
I> 
3 
(19) 016 


2 
I> 
3 
(22) 017 


(36) 031 
1371032 
13Bl SERIAL OUT 


32-811 
STATIC 
SHIFT 


REGISTER 


t This symbol 
is in accordance 
with 
ANSI/IEEE 
Std 91-1984 
and 


lEe Publication 
617-12. 


Pin numbers 
shown 
are for the J package. 


INPUTS 
OUTPUTS 


FUNCTION 
SHIFT REGISTER 
SERIAL 
DATA 
CLOCK 
STROBE 
SUSTAIN 
Ql 
Q2 
Q3 .... 
Q32 


Rl 
R2 
R3 ... R32 
DATA 


H 
t 
H 
H 
H 
R1n 
R2n· .. R31n 
R32n 
H 
H 
H. 
... 
H 
LOAD 
L 
t 
H 
H 
L 
R1n 
R2n .. ·R31n 
R32n 
H 
H 
H. 
.. H 


X 
X 
H 
H 
R1n 
R2n 
R3n· .. R32n 
R32n 
H 
H 
H. 
... 
H 
STROBE 


X 
H 
L 
H 
Rtn 
R2n 
R3n .. ·R32n 
R32n 
Rt 
R2 
R3 .... 
R32 


SUSTAIN 
X 
X 
X 
L 
Rtn 
R2n 
R3n· .. R32n 
R32n 
L 
L 
L 
.... 
L 


H = high level, 
L = low level. 
X = irrelevant. 
t = low-to-high-level 
transition. 
R1 ... R32 
= levels 
currently 
at internal 
outputs 
of shift 
registers 
one through 
thirty-two. 
respectively. 


R1n.··R32n 
= levels 
at shift-register 
outputs 
R1 through 
R32 
respectively, 
before 
the most 
recent 
1 transition 
at the CLOCK 
input. 
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SN55501E 
AC PLASMA DISPLAY DRIVER 
r' 
SUSTAIN 
~----~ 


STROBEU 
:~ 


CLOCK 
UI 
,RRElEVANT rLJU1J 


ANY 
QOUTPUT -a-LS~ 


absolute maximum ratings over operating free-air temperature 
range (unless otherwise noted) 


Supply 
voltage, 
VCC1 
(see Note 
1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
15 V 


Supply 
voltage, 
VCC2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
100 V 
Input 
voltage 
...................................•................... 
VCC1 +0.3 
V 


Continuous 
total 
power 
dissipation. 
. . . . . . . . . . . . . . . . . . . . . . . . . .. 
See Dissipation 
Rating 
Table 
Operating 
free-air 
temperature 
range, 
TA . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
- 55°C 
to 
125°C 
Storage 
temperature 
range 
- 65°C 
to 
150°C 


Case temperature 
for 60 seconds: 
FD or FJ package 
260°C 
Lead temperature 
1,6 mm (1/16 
inch) from 
case for 60 seconds: 
J package 
300°C 


PACKAGE 
TA 
s 
25°C 
DERATING 
DERATE 
TA 
- 
125°C 


POWER RATING 
FACTOR 
ABOVE 
TA 
POWER RATING 


FD or F.J 
1825 
mW 
14.6 
mW/oC 
25°C 
365 
mW 
J 
1825 
mW 
22.0 
mW/oC 
67.°C 
550 
mW 
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MIN 
NOM 
MAX 
UNIT 


Supply voltage, 
VCCl 
10.8 
12 
13.2 
V 


Supply 
voltage, 
VCC2 
0 
100 
V 


High-level 
input 
voltage, 
VIH 
0.75 Veel 


Low-level 
input 
voltage. 
VIL 
0.25 Veel 


Peak high-level 
Q output 
current, 
IOH 
-20 
mA 


Peak low-level 
Q output 
current, 
IOL 
20 
mA 


High-level 
Q output 
clamp 
current, 
lOKH 
20 
mA 


Low-level 
Q output 
clamp 
current. 
IOKL 
-20 
mA 


Clock 
frequency, 
fclock, 
at or below, 
25°C 
junction 
temperature 
(see Note 
2) 
0 
8 
MHz 


Duration 
of high or low 
clock 
pulse, 
tw 
62 
ns 


Setup 
time, 
tsu 
Data inputs 
before CLOCKt 
20 
ns 


Data hold time after 
CLOCK t 
50 


Hold time, 
th 
STROBE high after CLOCKt 
150 
ns 


STROBE high after 
SUSTAINt 
250 


Operating 
free-air 
temperature, 
T A 
-55 
125 
°C 
Operating 
case temperature, 
T C 
125 


PARAMETER 
TEST 
CONDITIONS 
MIN 
Typt 
MAX 
UNIT 


VIK 
Input 
clamp 
voltage 
VCCl 
= 
12 V, 
II = 12 mA 
-1 
-1.5 
V 


ItoH 
= 
-1 
mA 
94 
97.5 
VCCl 
= 
13.2 
V, 


!IOH 
High-level 
Q outputs 
~ -10 
mA 
92 
94.5 
VOH 
VCC2 
= 
100 V 
IIOH 


V 
output voltage 
~ -15 
mA 
90 
93.5 


SERIAL OUT 
VCCl 
= 
10.8 
V, 
IOH = 
-100 
"A 
9 
10 


I IOL = 
1 mA 
0.85 
2 
VCCl 
= 
13.2 
V, 
I IOL = 
10 mA 
Low-level 
Q outputs 
2 
4 
VOL 
VCC2 
= 
100 V 


I IOL = 
15 mA 
V 
output 
voltage 
2.75 
5 


SERIAL OUT 
VCCl 
= 
10.8 
V, 
IOL=100"A 
0.1 
1 


Output clamp 
I 10K = 20 mA 
1 
2.5 
VOK 
Q outputs 
VCC2 
~ 0 


I 10K 
V 
voltage 
~ -20 
mA 
-1 .2 
-2.5 


High-level 
VCCl ~ 13.2 
V, 
VIH 
= VIHmin, 


IIH 
1 
"A 
input current 
VeC2 
= 
100 V 


Low-level 
VeCl 
= 
13.2 V, 
VIL 
= VILmax, 
IlL 
-1 
~ 
input current 
VeC2 
= 
100 V 


ICCl 
Supply 
current 
from 
V CC 1 
VeCl 
- 
13.2 
V, 
VeC2 
- 
100 V' 
0.05 
1 
mA 


VeCl 
= 
13.2 V, 
I Outputs 
low 
0.1 
1 
ICC2 
Supply current 
from 
VCC2 


I Outputs 
high 
mA 
VCC2 ~ 100 V 
1 
5 


tTypical 
values are at VCCl 
= 
12 V, TA 
= 25°C. 
tMeasure 
with inputs at VCC1 
and again with inputs at GND. 
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PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


Delay time, 
STROBEto Q outputs 
CL ~ 30 pF 
250 


tDHL 
high-to-Iow- 
SUSTAIN to Q outputs 
CL ~ 30 pF 
250 
ns 


level outputs 
CLOCK to SERIAL OUT 
CL = 20 pF 
147 


Delay time, 
STROBEto Q outputs 
CL ~ 30 pF 
450 


tDLH 
low-to-high- 
SUSTAIN to Q outputs 
CL = 30 pF 
450 
ns 


level outputs 
CLOCK to SERIAL OUT 
CL = 20 pF 
147 


tTHL 
Transition 
time, 
high-to·low-Ievel 
Q output 
CL ~ 30 pF 
200 
ns 


tTLH 
Transition 
time. low-to-high-Ievel 
Q output 
CL = 30 pF 
300 
ns 


OUTPUT 
TEST 


UNDER ----.-- 
POINT 
TEST 
-l.- _ 
.. 
~ 
CL 
(See Note AI 


V 
V'-----------VIH 
.A. 
VALID 
.A.. 
IRRELEVANT 
----------~ 
-----------"d 
-----------VIL 


tsu ~ 
.~ 
th 
., 
------1 
1----------------V1H 
50% '\ 
f' 50% 


ii==tw 
.~ 
tDHL---+l 
VIL 


--------------------1 
VOH 


WAVEFORM 1 (See Note BI 
I 
,,50% 


SERIAL 
I 
1 .••••• ------------- 
VOL 


OUT 
If--tDLH--.j 
~--------------VOH 
WAVEFORM 2 (See Note CI 
I 
/50% 
VOL 
It--th----..l 
'-I 
VIH 
,",,-50% 
/'50% 
I.---th--+l 
------, 
I 
VIL 
---_ 
I 
I 
I 
VIH 
SUSTAIN 
50%~ 
750% 
I 
I 
~--~---- 
I 
-.lo....-..a.l 
L. 
~I 
VIL 
tDHL 
tOLH~ 
tOHL ""1 
tOLH.,.....----,. 


an WAVEFORM 1 (See Note DI 90% 
I 
I 
90% 
VOH 


10% 
10% 
VOL 


---.l :. 
tTHL 
~ 
If-tTLH 


--------~ 
•• I 
••••------------------ 
VOH 
an WAVEFORM 2 (See Note E) 
90% 
10% .______ 
VOL 


NOTES: 
A. CL includes 
probe and jig capacitance. 
8. Serial out waveform 
for internal conditions 
such that a low is registered In R32. 


C. Serial out waveform 
for internal 
conditions 
such that a high is registered 
in R32. 


O. an output with 
a low stored 
in associated 
register 
Rn- 


E. 
Qn output with 
a high stored 
in associated 
register 
Rn. 
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10 


N:I: 
9 
::E 
I> 
8 
"c: 
Q) 
7 
:> 
C" 
Q).t 
6 
.." 
0 
5 
U 
E 
4 
:> 
E'x 
3 
III 
::E 
I 
2 
.." 
0;p 


0 
25 


vs 


JUNCTION 
TEMPERATURE 


VCC1-12V 


VIH 
- 
VCC1 
VIL 
- 
0 
(SYMMETRICAL 
CLOCK PULSE) 


vs 


VCCl 
SUPPLY VOLTAGE 


10 


9 


8 


> 
7 


I 
Q) 
6 
Ol~ 
5 
"0>~ 
:> 
4 
c. 
.5 
3 


2 


---V 


...---- 


~\'r\((\\(\ 


- 
- 
VILmall 


where 
TJ 
virtual junction temperature 
TA = free-air temperature 
PD = average device power dissipation 
RO = thermal resistance (junction-to-air, 
ROJA,or junction-to-case. 
ROJC) 


PACKAGE 


FD or FJ 


J 


RaJA 
68°C/W 
45°C/W 


RaJC 


200C/W 


12°C/W 
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• 
Each Device 
Drives 
32 
Electrodes 


• 
High-Voltage 
Open-Drain 
DMOS 
Outputs 


• 
50-mA 
Output 
Current 
Capability 


• 
CMOS-Compatible 
Inputs 


• 
Very 
Low 
Steady-State 
Power 
Consumption 


description 


The 
SN55551 
and 
SN55552 
are 
monolithic 
BIDFET t integrated 
circuits 
designed to drive the 
row electrodes 
of an electroluminescent 
display. 
All inputs 
are CMOS-compatible 
and all outputs 
are high-voltage 
open-drain 
DMOS 
transistors. 


The 
SN55552 
output 
sequence 
has 
been 
reversed 
from 
the SN55551 
for ease in printed 
circuit 
board 
layout. 


The devices 
consist 
of a 32-bit 
shift 
register, 
32 
AND gates, 
and 32 output 
OR gates. 
Typically, 


a 
composite 
row 
drive 
signal 
is 
externally 
generated 
by a high-voltage 
switching 
circuit and 
applied to the Substrate 
Common 
terminal. 
Serial 


data is entered into the shift register 
on the high- 
to-low 
transition 
of the clock input. A high Enable 
input 
allows 
those 
outputs 
with 
a high in their 


associated 
register 
to be turned 
on causing 
the 
corresponding 
row 
to 
be 
connected 
to 
the 
composite 
row 
drive 
signal. 
When 
the 
Strobe 
input is low, 
all output 
transistors 
are turned 
on. 
The 
Serial 
Data 
output 
from 
the 
shift 
register 
may be used to cascade 
additional 
devices. 
This 
output 
is not affected 
by the 
Enable or Strobe 
inputs. 


The SN55551 
and SN55552 
are characterized 
for operation 
over the full military 
temperature 
range 
of 
- 55°C 
to 
125°C. 


SN55551, 
SN55552 


ELECTROLUMINESCENT ROW DRIVER 


SN55551 
... 
FD PACKAGE 


(TOP 
VIEW) 


65432 
1 4443424140 


022 
7 
39 
010 


023 
8 
38 
09 


024 
9 
37 
08 


025 
10 
36 
07 


026 
11 
35 
06 


027 
12 
34 
05 


028 
13 
33 
04 
029 
14 
32 
03 


030 
15 
31 
02 


031 
16 
30 
01 
032 
17 
29 
NC 
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SN55552 
... 
FD PACKAGE 


(TOP 
VIEW) 


65432 
1 4443424140 


011 
7 
39 
023 


010 
8 
38 
024 


09 
9 
37 
025 


08 
10 
36 
026 


07 
11 
35 
027 


06 
12 
34 
028 


05 
13 
33 
029 


04 
14 
32 
030 


03 
15 
31 
031 
02 
16 
30 
032 


01 
17 
29 
NC 
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SN55551, 
SN55552 
ELECTROLUMINESCENT ROW DRIVER 


SN5555'I 


CMOS/EL 
DISP 


IQ 
SOURCE 
SUPPLY) 


SN55552 


CMOS/EL 
DISP 
[Q SOURCE 
SUPPLY) 


DATA 
IN (28) 
10 
[> 
Q 
130101 
DATA 
IN 1281 
10 


[> 
Q 
1311 Q2 


2,3 
[> 
~ 
(441 
Q~5 


2,3 
[> 
Q 


111016 


2,3 
[> 
~ 
(16) Q~1 


2,3 
[> 
~ 
1171032 


118) SERIAL 
OUT 


2,3 
[> 
~ 
(17) 
01 


2,3 
[> 
~ 
116102 


2,3 
[> 
~ 
111 a~7 


2,3 
[> 
~ 
1441018 


2,3 
[> 
~ 
1311 Q;, 


2,3 
[> 
~ 


1301032 


1181 SERIAL 
OUT 


here indicates 
an n-channel 
t These symbols 
are in accordance 
with 
ANSI/IEEE 
Std 91 -1984 
and lEe Publication 
ti 17- 12. The symbol Q 


open-drain 
output. 


STROBE 


ENABLE 


DATA 
IN- 


CLOCK- 
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CONTROL 
INPUTS 
SHIFT REGISTERS 
OUTPUTS 


FUNCTION 
R1 THRU 
R32 
CLOCK 
ENABLE 
STROBE 
SERIAL 
01 
THRU 
032 


I 
X 
X 
Load and Shift t 
R32 
Determined 
by 
Enable and Strobe 
LOAD 
No Change 
R32 
Determined 
by Enable and Strobe 
No. I 
X 
X 


X 
L 
H 
As determined 
above 
R32 
All 0 outputs 
off 


ENABLE 


X 
H 
H 
As determined 
above 
R32 
Determined 
by R1 through 
R32 


STROBE 
X 
X 
L 
As determined 
above 
R32 
All 
Q outputs 
on 


H = high level, 
L = low level. X = irrelevant, ! = high-la-low 
transition. 
tRegister 
R32 takes on the state of R31, R31 takes on the state of R30, ... 
R2 takes on the state of R', and R1 takes on the state of 


the 
data 
input. 


u 
U 
_ 


DATA 
IN 
n------------------. 


SN55551 
ENABLE 
n 
n---------- 


SN55552 
ENABLE 
n n------- 


VIH 


SUBSTRATE 
COMMON 


VIH 


SUBSTRATE 
COMMON 


VIH 


SUBSTRATE 
COMMON 


VIH 


SUBSTRATE 
COMMON 


STROBE l 
_ 


COMPOSITE 
ROW 


DRIVE APPLIED 
TO 


SUBSTRATE 
COMMON 
I_I 
...IL 


VIH 


SUBSTRATE 
COMMON 
+HV 


~ 


OUTPUT 
---Il---=~~~ 
SN55551 
FLOATS 
OUTPUT 
FLOATS 
01 
OUTPUT 
~... 
• 
------------------~+HV 
SN55552 


01 
OUTPUT 


---- 
- 
- 
- 
- 
-- 
- 
---- 
-HV 
n 


II--+HV 


02S~~~:~~ 
••/t>--O_U_T_P_U_T_F_LO_A_TS_."I•.• 
OUTPUT 
FLOAT~I 
L 
----U 
-HV 
n 
~ __ 
+HV 
~"''' 
O"'~"'O••, 
~ 
'::: 
:~ 
~U::~Tvoltage 
__14 
tl_ 
_ 
-HV 
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TYPICAL 
OF ALL Q OUTPUTS 


OUTPUT 


iU-- 


absolute 
maximum 
ratinos over operating 
temperature 
range (unless otherwise 
noted) 


Supply 
voltage. 
VCC (see Note 
1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
18 V 
Q off-state 
output 
voltage, 
VO(off) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
225 
V 
Input 
voltage. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
VCC +0.3 
V 
Substrate 
common 
terminal 
current 
(see Note 
2) 
1.5 A 


Continuous 
total 
dissipation 
at (or below) 
25°C 
free-air 
temperature 
(see Note 3) . . . . . .. 
1825 
mW 


Minimum 
operating 
free-air 
temperature. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
- 55°C 


Operating 
case temperature 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
125°C 


Storage 
temperature 
range 
- 65°C 
to 
150°C 


Case temperature 
for 60 seconds. 
. . . . . . . . . . . . . . . . . . . • • . . . . . . . . . . . • . . . . . . . . . .. 
260°C 


NOTES: 
1. Voltage 
values are with 
respect 
to substrate 
common 
terminal. 


2. 
Duty cycle is limited 
by package 
dissipation. 
3. 
For operation 
above 25°C 
free-air temperature. 
derate linearly 
at the rate of 14.6 mW/oC. 


MIN 
NOM 
MAX 
UNIT 


VCC 
Supply 
voltage 
10.8 
12 
15 
v 


VO(offl 
Off-state 
Q output voltage 
0 
200 
V 


VIH 
High-level 
input voltage 
O.75VCC 
VCC+O.3 
V 


VIL 
Low-level 
input voltage 
-0.3 
O.25VCC 
V 


VCC 
- 
10.8 
V, 


50 


IOlonl 
On-state 
Q output current 
VDD 
~ 80 V, 
TC = 25°C 
mA 


Duty 
cycle 
" 
1% 
VCC 
- 
15 V, 
80 
TC = 25°C 


fclock 
Clock 
frequency, 
TA 
- 
25°C 
6.25 
MHz 


tw 
Clock pulse duration, 
high or low, 
TA 
- 
25°C 
80 
ns 


tsu 
Setup time. 
data valid before clock!. 
TA 
- 
25°C 
20 
ns 


th 
Hold time. data valid after clock!, TA - 
25°C 
110 
ns 


TA 
Operating 
free-air temperature 
-55 
°C 


TC 
Operating 
case temperature 
125 
°C 


TEXAS 
." 
INSTRUMENlS 


SN55551. 
SN55552 
ELECTROLUMINESCENT 
ROW DRIVER 


electrical 
characteristics 
over recommended 
operating temperature 
range, vcc 
common at 0 V 


PARAMETER 
TEST CONDITIONS 
MIN 
MAX 
UNIT 


VOH 
High-level 
output 
voltage 
I Serial outputs 
10 = 
-100 
pA 
10 
V 


I Q outputs 
10 - 
50 mA 
50 
VOL 
Low·level 
output 
voltage 
I Serial output 


V 


10~100pA 
1.5 


IIH 
High-level 
input 
current 
VI 
- 
12 V 
5 
pA 


IlL 
Low·level 
input current 
VI = 0 
-5 
pA 


10Ioffi 
Off-state 
Q output 
current 
Vo 
- 
200 
V 
50 
pA 


lee 
Supply 
current 
500 
pA 


PARAMETER 
TEST CONDITIONS 
MIN 
MAX 
UNIT 


tdLH 
Delay time. clockl 
to serial! 
CL = 45 
pF to common, 
200 
ns 


tdHL 
Delay time. clock! 
to seriali 
See Figure 
1 
200 
ns 


VDD 
- 
100 V. RL - 
2 kll. 


tdHL 
Delay 
time. 
enable 
to 
Q output! 
CL = 45 
pF to common, 
500 
ns 


See Figure 
1 


TEXAS 
~ 
INSTRUMENTS 


SN55551, 
SN55552 


ELECTROLUMINESCENT ROW DRIVER 


SERIALOUT-r-TEST 
POINT 


JCl 
- 45 pF 
+ 


VDD 
• 
::O.V 2 kO 


Q OUTPUTS 
TESTPOINT 


JCl 
- 45 pF 


.• 
It-----tw-----.I 


I 
~I 
VIH 


50%1 
50%r 
"'••, 
•••••• 
Vil 


~ 
th 
~ 


\.-- 
tsu ----+j 
I 
_____________ 
I_-----------_I_-------V1H 


DATA IN 
5_0_%_* 
: VALID 
l~ 
Vil 


j4 
tdHl----.1 
I 
-------------------1----------1-90% - 
- 
--VOH 


WAVEFORM1 (SeeNoteAl 
:\ 
L 
1 ••••• -----·VOl 


••• 
~lH--- 
...• 
•••1 


I------VOH 


WAVEFORM2 (SeeNote BI 
:1'0% 
______ 
. 
7" 
VOL 


50%1 
I-t4----tw 


~------------- 
VIH 


ENABlE 
5_0 
__%{ 
Vil 


If--- td(onl-----.l 


{s----VOH 
\0% 


-----VOl 


NOTES: 
A. Waveform 
1 is for internal 
conditions 
such that 
a low is clocked 
into R32. 
8. Waveform 
2 is for internal 
conditions 
such that 
a high is clocked 
into R32. 


C. To measure td(on). 
a high is stored in the associated 
register. 


TEXAS "!1 
INSTRUMENTS 


SN55551. SN55552 


ELECTROLUMINESCENT ROW DRIVER 


MAXIMUM 
ON-STATE 
Q OUTPUT CURRENT 
vs 
SUPPLY VOLTAGE 


.~ 
80 


E' 
I 
E 
75 
~ 
':> 
() 
1; 
70 


Q. 
1;o 
Cl 
65 
~ 
IiiI:: 60 
(:l 
I 
§ 
55 
E 
": 
:i! 


Duty Cycle :s 1% 


TA - 
25°C 


110 


c( 
100 


E 
I 
90 
E 
Ol 
80 
~ 
u 
70 
~ 
:>So 


60 
:>0 
Cl 
50 
! 
'" 
40 
en 
C:0 
30 
I 
"2 
20 
0§ 
10 


TYPICAL 
CHARACTERISTICS 


OUTPUT CHARACTERISTICS 
SHOWING 


SAFE OPERATION AREA (SOA) 


so~--l 
Duty Cycle :s 1% 


". 
\ TC - 
25°C 


VCC-15V, 


/ ~ 
V~C .1'2 
vi'. 
I -', 
// 
VCC - 
10.8 V 
\ 


V; 
SOA~ 


fI 


OUTPUT SATURATION 
CURRENT 
vs 
JUNCTION 
TEMPERATURE 


c( 
E 
I 
80 
E!:;u 
60 
1; 
Q. 
1;o 
40 
I9 


TEXAS 
.• 
INSTRUMENTS 


• 
60-V 
Output 
Voltage 
Swing 
Capability 


• 
15-mA 
Output 
Source 
and Sink Current 
Capability 


• 
High-Speed 
Serially-Shifted 
Data 
Input 


• Totem-Pole 
Outputs 


• 
Latches 
on All Driver 
Outputs 


description 


The 
SN55553 
and 
SN55554 
are 
monolithic 
BIDFETt 
integrated 
circuits 
designed to drive the 
column 
electrodes 
of 
an 
electroluminescent 
display. 
The 
SN55554 
output 
sequence 
has 
been 
reversed 
from 
the 
SN55553 
for 
ease in 
printed 
circuit 
board 
layout. 


The devices 
consist 
of a 32-bit 
shift 
register. 
32 
latches, 
and 32 output 
AND gates. 
Serial data 
is entered 
into the shift 
register 
on the low-to- 


high transition 
of the clock input. When high, the 
Latch 
Enable 
input 
transfers 
the 
shift 
register 
contents 
to the outputs 
of the 32 latches. 
When 
Output 
Enable is high, all Q outputs 
are enabled. 
Serial data output 
from the shift 
register 
may be 
used to cascade shift registers. 
This output 
is not 
affected 
by the Latch 
Enable or Output 
Enable 


inputs. 


The SN55553 
and SN55554 
are characterized 


for operation 
over the full military 
temperature 
range of 
- 55 DC to 
125 DC. 


SN55553 
... 
FD PACKAGE 


(TOP VIEW) 
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SN55554 
... 
FD PACKAGE 


(TOP 
VIEW) 


6 
5 
4 
3 
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1 44 43 42 41 40 


022 
7 
39 


023 
8 
38 


024 
9 
37 


025 
10 
36 


026 
11 
35 


027 
12 
34 


028 
13 
33 


029 
14 
32 


030 
15 
31 


~1016 
w[ 
032 P 17 
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1819202122232425262728 


010 
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PRODUCTION 
DATA documents 
contain infornl8tion 
current I.of publication date. Products conform to 
specifications 
per the terms 
of Texi. Instruments 
:=~i~·i~:1~1i 
~~:i~~ti:; 
:1~O::~:~:':is~ 
not 


TEXAS '1.!1 
INSTRUMENTS 


SN55553, 
SN55554 
ELECTROLUMINESCENT COL.UMN DRIVERS 


CMOS/EL D1SP 


OUTPUT ENABLE 128) EN3 


LATCH ENABLE(26) 
C2 


SRG 32 
CLOCK(221 
Cl/ ...• 


DATA IN (27) 10 
(30) 01 
(31) 02 


C> 
3 (44) 015 


C> 
3 
(1) 016 


C> 
3 (16) 031 
C> 
3 (17) 032 


(18) SERIAL OUT 


OUTPUT 
ENABLE 


LATCH 
ENA BLE 


DATA 
IN 


CLOCK 


TEXAS 
• 
INSTRUMENTS 


SN55553, 
SN55554 
ELECTROLUMINESCENT COLUMN DRIVERS 


CONTROL 
INPUTS 
LATCHES 
OUTPUTS 
SHIFT 
REGISTER 


FUNCTION 
LATCH 
OUTPUT 
Q1 THRU 
Q32 
R1 THRU 
R32 
LC1 THRU 
LC32 
SERIAL 
CLOCK 
ENABLE 
ENABLE 


t 
X 
X 
Load and shift t 
Determined 
by 
R32 
Determined 
by 


LOAO 


Latch 
Enable t 
Not 
X 
X 
No change 
R32 
Output 
Enable 


X 
L 
X 
As determined 
above 
Stored 
data 
R32 
Determined 
by 


LATCH 


X 
H 
X 
As determined 
above 
New 
data 
R32 
Output 
Enable 


OUTPUT 
X 
X 
L 
As determined 
above 
Determined 
by 
R32 
All L 


ENABLE 
X 
X 
H 
As determined 
above 
Latch 
Enable t 
R32 
LCt 
thru 
LC32. 
respectively 


H = high level, 
L = low level, 
X = irrelevant, 
f = Jow-to·high-level 
transition. 
tR32 
and the serial 
output 
take 
on the state 
of R31. 
R3t 
takes 
on the state 
of R30 •... 
R2 takes 
on the state 
of Rt. 
and Rt 
takes 


on the state of the data input. 


tNew 
data 
enter 
the latches 
while 
Latch 
Enable 
is high. 
These 
data 
are stored 
while 
Latch 
Enable 
is low. 


CLOCK 1 n n n n 
n n n n n I 
UUUUL 
••• JUUUUU 


DATA 
IN 
~ 
VALID 
I 


SR CONTENTS 
INVALID 
I 


TYPICAL 
OF ALL 
Q OUTPUTS 


VCC2 


TYPICAL 
OF SERIAL 
OUTPUT 


VCC1 


TEXAS -I!} 
INSTRUMENTS 


SN55553, 
SN55554 
ELECTROLUMINESCENT 
COLUMN 
DRIVERS 


absolute 
maximum 
ratings 
over operating 
temperature 
range (unless otherwise 
noted) 


Supply voltage. VCC1 (see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
18 V 


Supply voltage. VCC2 
70 V 


Input voltage 
VCC1 + 0.3 V 
Ground current. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
700 mA 


Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2) . . . . . .. 
1825 mW 
Minimum operating free-air temperature. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
- 55°C 


Operating case temperature . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
125°C 


Storage temperature range .......•................................. 
- 65°C to 150°C 


Case temperature for 60 seconds. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
260°C 


NOTES: 
1. Voltage 
values are with 
respect 
to network 
ground 
terminal. 


2. 
For operation 
above 25°C 
free~air temperature, 
derate linearly 
at the rate of 14.6 
mW/oC. 


MIN 
NOM 
MAX 
UNIT 


VCCl 
Supply 
voltage 
10.8 
12 
13.2 
V 


VCC2 
Supply 
voltage 
0 
60 
V 


VIH 
High-level 
input voltage 
O.75VCC 
VCC+O.3 
V 


VIL 
Low-level 
input voltage 
-0.3 
O.25VCC 


IOH 
High-level 
output 
current 
-15 
mA 


10L 
Low-level 
output 
CUfrent 
15 
mA 


10K 
Peak output 
clamp diode current 
±20 
mA 


fclock 
Clock 
frequency, 
TA 
= 25°C 
6.25 
MHz 


twCCLKI 
Clock pulse duration, 
high or low, 
TA 
= 25°C 
80 
ns 


twCLEI 
Latch 
enable pulse duration, 
TA = 25°C 
80 


tsu 
Setup time, 
data valid before clocki, TA = 25°C 
20 
ns 


th 
Hold time, 
data valid after clock t, TA = 25°C 
110 
ns 


TA 
Operating 
free-air temperature 
-55 


TC 
Operating 
case temperature 
125 


electrical 
characteristics 
over recommended 
operating 
temperature 
range. VCC1 
- 
12 V. 
VCC2 
- 
60 V 


PARAMETER 
TEST CONDITIONS 
MIN 
MAX 
UNIT 


Q outputs 
10 = 
-15 
mA 
55 


VOH 
High-level 
output 
voltage 


Serial output 
V 


10 = 
-100 
i<A 
10 


Q outputs 
10 = 15 mA 
10 
VOL 
Low-level 
output 
voltage 


Serial output 


V 


10 = 100 ~A 
1.5 


IIH 
High~lever input 
current 
(see Note 3) 
VI = 12 V 
5 
~A 


IlL 
Low~level input 
current 
(see Note 3) 
VI = 0 
-5 
~A 


ICCl 
Supply 
current, 
VCCl 
7 
mA 


ICC2 
Supply 
current, 
VCC2 


Outputs 
high 
20 


Outputs 
low 
2 
mA 


TEXAS 
• 
INSTRUMENTS 


SN55553, 
SN55554 
ELECTROLUMINESCENT 
COLUMN 
DRIVERS 


PARAMETER 
TEST CONDITIONS 
MIN 
MAX 
UNIT 


tdLH 
Delay time, 
clockl 
to seriall 
CL = 45 pF to ground, 
200 
ns 


tdHL 
Delay time, clockf 
to serial! 
See Figures 
1 and 2 
200 
ns 


tdLH 
Delay time, 
LE to Q outputl 
CL - 
45 pF to ground, 
1000 
ns 


tdHL 
Delay time, LE to Q output! 
See Figures 
1 and 3 
500 
ns 


OUTPUT---1---- TESTPOINT 


~CL 
- 
45 pF 


'"14..----tW(CLKI-----t 
•••1 


50%1- 
3l- 50%- - 
VIH 


. 
~VIL 
+ 
th~ 
j4-tsu--+f 
I 


DATA IN ~===============5=0%==* 
: VALID 
X:============== 
::~ 


~tdHL 
.1 
I 
\90i-----VOH 


-.------ 
VOL 


~tdLH'---~ 


SERIALOUTWAVEFORM2 
i.' ,.----- 
VOH 


(SeeNote Bl 
10% 


------------------------,- 
- 
- 
---- 
VOL 


CLOCK~ 


-~----tw(CLKI 


OUTPUTENABLE 
/._"-_-_-_--_-_--_-_-_--_-_--_-_-_--_-_-_-_--_-_-_ 
::~ 


LATCHENABLE 
~ 
- 
- 
- 
- 
- 
- 
VIH 
-------------------14 
~tw(LE) 
VIL 


I+--tdLH~-6 
VOH 


Q OUTPUT(S•• Not. Cl 
1'0% 


-------------------------.- 
--- 
- 
VOL 
I 
1 
~O%---VOH 


I+-tdHL---.l 
-----VOL 
~----/ 


NOTES: 
A. Waveform 
1 is for internal 
conditions 
such that a low is clocked 
into R32. 


B. Waveform 
2 is for 
internal 
conditions 
such 
that 
a high 
is clocked 
into 
R32. 
C. To measure tdLH. initially a low is stored in the latch and a high is stored in the shift register. 
D. To measure tdHL. 
initially 
a high is stored in the latch and a low is stored in the shift 
register. 


TEXAS -I!} 
INSTRUMENTS 


• 
Each Device Drives 34 Electrodes 


• 
Selectable Open-Source or Open-Drain 
Output 


• 
Outputs Rated at 225 V 


• 
Output Current Capability: 
-90 mA to 150 mA 


• 
CMOS-Compatible Inputs 


• 
Very Low Steady-State Power Consumption 


description 


The SN55563A and SN55564A are monolithic 
BIDFETt integrated circuits designedto drive the 
row electrodes of an electroluminescentdisplay. 
All inputs are CMOS compatible. If the Positive 
Write input is high, the Q outputs act like open- 
source outputs and output data is not inverted 
with respect to input data. If the Positive Write 
input is low, the Q outputs act like open-drain 
outputs and output data is inverted with respect 
to input data. The SN55564A output sequence 
has been reversedfrom the SN55563A for ease 
in printed circuit board layout. 


Typically, composite VCC2, VCC3, and VSS 
signals are externally generated by a high- 
voltage switching circuit. Serial data is entered 
into 
the 
shift 
register 
on the 
high-to-Iow 


transition of the clock input. A high Enableinput 
allows 
those 
outputs 
with 
a high in their 


associated register to be turned on, causing the 
corresponding row to be connected to VCC2 
when Positive Write is high or to VSS when 
PositiveWrite is low. VCC3 may betied to VCC2 
or held 5 to 15 V above VCC2 for better VOH 
characteristics. The SerialOutput from the shift 
register may be used to cascade additional 
devices. This output 
is not affected by the 


Enable or Positive Write inputs. 


The 
SN55563A 
and 
SN55564A 
are 


characterized for operation over the full military 
operating temperature 
range of 
- 55 °C to 


125°C. 


SN55563A, SN55564A 


ELECTROLUMINESCENT ROW DRIVERS 


SN55563A 
... 
FJ PACKAGE 


(TOP VIEWI 


~O 
•...•.••.. 
0)00,...., (Oll)'l:tMN 
•.•.. 
00000000000 


6 
5 
4 
3 
2 
1 4443424140 
7 
H 


8 
38 


9 
37 


10 
36 


11 
35( 


12 
34 


13 
33 
14 
32 


15 
31 


16 
30 


17 
29 


1819202122 
232425262728 


SN55564A 
... 
FJ PACKAGE 


(TOP 
VIEW) 


6 
5 
4 
3 
2 
1 4443424140 


Q23 
7 
39 


Q22 
8 
38 


Q21 
9 
37 


Q20 
10 
36 


Q19 
11 
35 


Q1B 
12 
34 


Q17 
13 
33 


Q16 
14 
32 


Q15 
15 
31 


Q14 
16 
30 


Q13 
17 
29 


1819202122 
2324 
2526 
27 28 


VCC3 


VCC2 
DATA 
IN 


POSITIVE 
WRITE 


VCCl 
N/C 


VSS 


CLOCK 


ENABLE 


SERIAL 
OUT 


Q34 


VCC3 


VCC2 
DATA 
IN 


POSITIVE 
WRITE 


VCCl 
N/C 


VSS 
CLOCK 


ENABLE 


SERIAL 
OUT 


Ql 


PROOUCTIOMDATAdoc.ml.ll 
.o.lli. 
i.formllio. 


currl.t 
u of p.blication dltl. PrHuets conform to 


specifiCitionl per thl tlrlllS of TIlil 
Instruments 
=~i~';::'~"" 
~=:~ti:r 
:llo:.'i:~:t::'~not 
TEXAS 
." 


INSTRUMENTS 


SN55563A, SN55564A 
ELECTROLUMINESCENT 
ROW DRIVERS 


CONTROL 
INPUTS 
OUTPUTS 
SHIFT 
REGISTER 
FUNCTION 
POSITIVE 
CLOCK 
ENABLE 
R1 THRU 
R34 
SERIAL 
Q1 THRU 
Q34 
WRITE 


l 
X 
X 
Load 
and 
Shift t 
R34 
Determined 
by Enable 
and Positive 
Write 
LOAD 
Nol 
X 
X 
No Change 
R34 
Determined 
by Enable 
and Positive 
Write 


SHIFT 
REGISTER 
CONTROL 
INPUTS 
OUTPUTS 
CONTENTS 
Rn FOR 
FUNCTION 
POSITIVE 
R1 THRU 
R34 
CLOCK 
ENABLE 
SERIAL 
Q1 THRU 
Q34 
WRITE 
(Determined 
Above) 


X 
L 
X 
X 
R34 
High·lmpedance 


OUTPUT 
X 
H 
H 
H 
R34 
H 


CONTROL 
X 
H 
L 
H 
R34 
L 


X 
X 
X 
L 
R34 
High·lmpedance 


I> 
2.30 


2.3~ 
1111 016 


I> 
2.30 


2.3~ 
1121 017 


I> 
2.30 
1281 


2.3~ 
033 


I> 
2.30 


2.3~ 
1291 034 
1301 SERIAL 
OUT 


SN55564A 


CMOS/EL OISP 


[0 
DRAIN SUPPLV] 


[Q 
SOURCE SUPPLV] 


EN3(OUTPUT 
ENA8LEI 


EN2[OUTPUT 
SELECT) 


SRG34 
Cl/- 


I> 


2.30 
1291 
'D 
2.3~ 
01 


[> 
2.30 


{281 
2.3~ 
02 


2.30 
I> 
2.3Q 
1121 018 


I> 
2.30 
1111 


2.3Q 
019 


I> 
2.30 
{411 


2.3Q 
033 


I> 
2.30 
1401 
2.3Q 
034 
1301 SERIAL 
OUT 


SN55563A 


CMOS/EL DISP 


VCC2 


1381 
[0 DRAIN SUPPLV] 
VCC2 
1381 


VSS 
1331 
[Q 
SOURCE SUPPLV] 
1331 
VSS 
ENA8LE 
1311 
EN3(OUTPUT 
ENA8LEI 
ENA8LE 
(311 


POSITIVE 
1361 
EN2[OUTPUT 
SELECT) 
POSITIVE 
1361 


WRITE 
SRG34 
WRITE 
CLOCK 
1321 
Cl/- 
CLOCK 
1321 


1371 
2.30 
OATA 
1371 
OATAIN 
1D 
I> 
2.3Q 
1401 01 
IN 


I> 
2.30 


2.3Q 
1411 02 


TEXAS ~ 
INSTRUMENTS 


SN55563A. SN55564A 


ELECTROLUMINESCENT 
ROW DRIVERS 


DATA IN 


CLOCK 


31 STAGES 
103 THRU 0331 


NOT SHOWN 


TYPICAL OF ALL Q OUTPUTS 


VCC3 


VCC2 
n~----VCCl 
__-.J ~ 
}-'",,"' 


U~TI_vss 


TEXAS 
~ 
INSfRUMENlS 


SN55563A, SN55564A 
ELECTROLUMINESCENT 
ROW DRIVERS 


CLOCK 
U 
U 
~~: 


DATAIN~l- 
----- 
--- 
- 
- 
- 
- 
-- 
--- 
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* 
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\ 
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I 


SYSTEM GND 


VSS 


_______ 
HVt 
\ 
I 


SYSTEM GND 
FIRST 
OUTPUT 
_______________ 
-HVt 


\ 
I 


SYSTEM GND 
SECOND 
OUTPUT 
_______ 
HVt 


t HV 
~ high voltage 
tVselect 
is a voltage 
level between 
VCC2 
of the column driver and VSS. 
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absolute 
maximum 
ratings 
over operating 
free-air 
temperture 
range (unless otherwise 
noted) 


Supply voltage, VCC1 (see Note 1) 
15 V 
Supply voltage, VCC2 . 
230 V 
Supply voltage, VCC3 . . . . . . . . . . 
230 V 
Supply voltage, VSS 
. . . . .. 
. . . . . . . . . . .. 
- 230 V 
Input voltage . . . . . . . . . . . . . . . . . . . . . . . . . . 
- 0.3 V to VCC1 + 0.3 V 
Continuous total power dissipation at (or below) 25°C free-air temperature 
(see Note 2) . . . . . . . . . . . . . . . . . 
. . . . . . . . . .. 
. 
. 
Operating free-air temperature range 
. 
Storage temperature range 
. 
. 
Case temperature for 10 seconds 
. 


1825 mW 
-55°C 
to 125°C 
-65°C 
to 150°C 
. . . . . . .. 
260°C 


MIN 
NOM 
MAX 
UNIT 


Supply voltage, 
VCCl 
10.8 
12 
13.2 
V 


Supply 
voltage, 
VCC2 
VCC3-15 
VCC3 
V 


Supply 
voltage, 
VCC3 
0 
225 
V 


Supply 
voltage, 
VSS 
0 
-225 
V 


High-level 
input voltage, 
V1H 
0.75VCCl 
VCCl 
+0.3 
V 


Low-level 
input 
voltage, 
VIL t 
-0.3 
0.25VCCl 
V 


High-level 
output 
current, 
IOH 
-90 
mA 


Low-level 
output 
current, 
IOL 
150 
mA 


Output 
clamp 
current, 
10K 
±150 
mA 


Clock 
frequency, 
fclock 
1 
MHz 


Pulse duration, 
Clock. high or low. 
twCLK 
125 
ns 


Setup 
time, 
data 
high or low 
before 
clock!, 
tsu1 
100 
ns 


Setup time, 
Clock low before VCC2t 
or VSSI. 
tsu2 
300~ 
ns 


Setup time, 
Enable high before VCC2t 
or VSSI, 
tsu3 
300~ 
ns 


Setup 
time. 
Positive 
Write 
high or low before 
VCC2f 
or VSSl. 
tsu4 
300~ 
ns 


Hold time. data high or low after clock!, 
th1 
100 
ns 


Hold time, 
Clock high after VCC21 or Vsst, 
th2 
300~ 
ns 


Hold time, 
Enable high after VCC21 or Vsst, 
th3 
O~ 
ns 


Hold time. 
Positive Write 
after VCC21 or vsst, 
th4 
O~ 
ns 


Hold time. 
Enable 
low between 
successive 
VCC2i, 
th5 
12~ 
~s 


Hold time. 
Enable 
low between 
successive 
VSSl, th6 
300~ 
ns 


Operating 
free-air 
temperature, 
T A 
-55 
125 
°C 


tThe 
algebraic 
convention, 
in which 
the less positive 
(more negative) 
limit is designated 
as minimum. 
is used in this data sheet for logic 
voltage 
levels 
only. 
tThese 
minimum 
recommendations 
are not tested during manufacturing. 
Performance 
is dependent 
on application 
voltage 
and temperature 
and must 
be validated 
by the user. 
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electrical characteristics 
over recommended 
operating ranges of VCC1 
and free-air temperature 
range, 
VCC2 
- 
225 
V, VCC3 
- 
225 
V, VSS 
- 
0 (unless otherwise 
noted) 


PARAMETER 
TEST 
CONDITIONS 
MIN 
MAX 
UNIT 


Vo 
- 
225 
V 
150 
'Oloffl 
Off·state 
Q output 
current 
Vo 
= 0 
-150 
~A 


10 = 
-70 
mA, 
VCC1 
= 
12 V 
VCC2-4O 


VOH 
High-level 
Q outputs 


10 = 
-90 
mA, 
VCC1 
= 12 V 
VCC2-45 
V 
output 
voltage 
Serial Out 
10 = 
-100 
~A. 
VCC1 
= 12 V 
10.5 


Low·level 
Q outputs 
10 = 150 
mA 
30 
VOL 
V 
output 
voltage 
Serial Out 
10 = 
100 ~A 
1 


IIH 
High-level 
input 
current 
VIH 
= VCC1 
100 
~A 


IlL 
Low-level 
input current 
VIL 
= 0 
-100 
~A 


One Q output 
high 
4 
ICC1 
Supply 
current 
from 
V CC 1 
mA 
All Q outputs 
low or high impedance 
2 


One Q output 
high, 
VCC1 
= 
12 V 
10 
mA 


ICC3 
Supply 
current 
from 
VCC3 t 
All 
Q outputs 
low 
or high impedance, 
200 
~A 
VCC1 
= 
12 V 


PARAMETER 
TEST 
CONDITIONS 
MIN 
MAX 
UNIT 


tpLH 
Propagation 
delay 
time. 
low-to-high 
400 
ns 
level serial output 
from 
clock 
CL = 50 pF to Vss, 


tpHL 
Propagation 
delay 
time, 
high-ta-Iow 
See Figures 
3 and 4 
400 
ns 
level serial output 
from 
clock 


I 
I 
I 
I 
~twCLK~ 
I 
r+- tsu 1-+t4- th 1 -+t 


",."XW( 
VA'" XxxX)"" 


VIL 
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- 
- 
- 
---VIH 


~_50_% 
VIL 


I+- tpHL-toI 
~''" 


VOL 


I 
I 
•••• 'PLH-+l 


I ------;f 


DATA 
OUT 
/0% 


OUTPUT 
UNDER 
TEST 
r------ 
TEST 
POINT 
,,,-:roc' 
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• 
Controls 
32 Electrodes 


• 
100-V 
Totem-Pole 
Outputs 


• 
Low 
Stand-by 
Power 
Consumption 


• 
All Outputs 
Contain 
Sink and Source 
Clamp 
Diodes 


• 
15-mA 
Steady-State 
Output 
Current 


• 
Rugged 
DMOS 
Outputs 


• 
CMOS 
Inputs 


• 
Direct 
Replacement 
for SN75500A 


description 


The SN65500E 
and SN75500E 
are monolithic 
BIDFETt 
integrated 
circuits 
designed to perform 
the line select operation 
of a matrix-addressable 
display. 
The 
device 
inputs 
are diode-clamped 
CMOS 
inputs. 


The outputs 
of these 
drivers 
are normally 
low 
and can be selectively 
switched 
high when the 
strobe 
input 
is low. 
Selection 
of the outputs 
is 
achieved 
through 
the data, 
SO, and S 1 inputs. 
The 
8-bit 
data 
stored 
internally 
in the 
serial 
register is inverted and sent to one of four output 
sections 
by the 2-line to 4-line decoder. All other 
outputs 
remain 
low. 
Internal 
circuits 
provide 
a 
high-current 
pulse 
to 
the 
level-shifting 
circuit 
during 
positive 
output 
transitions. 
When 
the 
output 
transition 
is complete, 
the low 
steady- 


state current reduces the circuit's 
standby power 
consumption. 
All outputs 
contain 
clamp 
diodes 
to the VCC2 
and GND supply 
inputs. 


The 
SN65500E 
is characterized 
for 
operation 
from 
-40°C 
to 
85°C. 
The 
SN75500E 
is 
characterized 
for operation 
from 
OOC to 70°C. 


tBIDFET 
-Bipolar, 
double-diffused, 
N-channel 
and P-channel 
MOS 
transistors 
on same chip 
- 
patented 
process. 
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(TOP VIEW) 


SO 
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51 
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407 
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306 
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208 
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SN65500E, SN75500E 
AC PLASMA 
DISPLAY 
DIRIVER~ 


r 


2·lINE 
TO 
SELECT 
4·lINE 


DECODER 


(4) ,Q1 
S1 


22 


C> 
1111 108 
11.11 


1,12 
C> 


1121201 
DATA 


23 


R1 


24 
1191 
CLK 
R2 
8.12 
C> 
208 


1291 
R3 


25 
1.13 
C> 
301 
8·81T 
R4 


SHIFT 
R5 


26 
1221 308 
REGISTER 
R6 


8.13 
C> 


1371 
401 
R7 


27 


1.14 
C> 
R8 


28 
8.14 
C> 
1301 408 


'This 
symbol 
is in accordance 
with 
ANSI/IEEE 
Std 91·1984 
and 


lEG Publication 
617·12. 


Pin numbers 
shown 
are for the N package. 


, 
INPUTS 
OUTPUTS 


FUNCTION 
SELECT 
SHIFT REGISTER 
DATA 
CLK 
STRB 
S1 
SO 
R1 
R2 
R3 ... R8 
1Q1 
... 1Q8 
2Q1 
... 2Q8 
3Q1 
... 3Q8 
4Q1 
... 4Q8 


H 
, 
X 
X 
H 
L 
R1n 
R2n ... R7n 
L ... L 
L ... L 
L ... L 
L ... L 
LOAD 
L 
, 
X 
X 
H 
H 
R1n 
R2n ... R7n 
L ... L 
L ... L 
L ... L 
L ... L 


X 
X 
X 
X 
H 
R1n 
R2n 
R3n ... R8n 
L ... L 
L ... L 
L ... L 
L ... L 


X 
H 
L 
L 
L 
R1n 
R2n 
R3n ... R8n 
R1 ... R8 
L ... L 
L ... L 
L ... L 


STROBE 
X 
H 
L 
H 
L 
R1n 
R2n 
R3n ... R8n 
L ... L 
R1 ... R8 
L ... L 
L ... L 


X 
H 
H 
L 
L 
R1n 
R2n 
R3n ... R8n 
L ... L 
L ... L 
R1 ... R8 
L ... L 


X 
H 
H 
H 
L 
R1n 
R2n 
R3n ... R8n 
L ... L 
L ... L 
L ... L 
R1 ... R8 


H = high level, 
L = low level, 
X = Irrelevant, 
t = low-ta-high 
transition. 


Rl 
RS = levels currently 
at internal 
outputs 
of shift 
registers 
one through 
eight, 
respectively. 


Rl n 
R8n = levels at shift-register 
outouts 
Rl 
through 
AB, respectively, 
before 
the 
most 
recent i transition 
of the clock. 
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~ 


ANY 
OUTPUT 
IN 
0 ... 
1 r::I 
8 SELECTED 
8Y 
~ 
, s---L-=L---- 


SO AND 
51 


sTRB -U 


absolute maximum ratings over operating free-air temperature 
range (unless otherwise 
noted) 


Supply 
voltage, 
VCC1 
(see Note 
1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
15 V 
Supply 
voltage, 
VCC2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
100 V 
Input 
voltage 
VCC1 +0.3 
V 
Continuous 
total 
power 
dissipation. 
. . . . . . . . . . . . . . . . . . . . . . . . . .. 
See Dissipation 
Rating 
Table 
Operating 
free-air 
temperature 
range: 
SN65500E. 
. . . . . . . . . . . . . . . . . . . . . . . .. 
- 40°C 
to 85 °C 
SN75500E 
OOC to 70°C 
Storage 
temperature 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
- 65°C 
to 
150°C 
Lead temperature 
1,6 mm (1/16 
inch) from 
case for 
10 seconds: 
N package 
260°C 
Case temperature 
for 
10 seconds: 
FN package. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
260°C 


PACKAGE 
TA 
:5 25°C 
DERATING 
FACTOR 
TA 
- 
70°C 
TA 
- 
85°C 
POWER RATING 
ABOVE 
TA 
- 
25°C 
POWER RATING 
POWER RATING 


FN 
1775 
mW 
14.2 
mW/oC 
1136 
mW 
923 
mW 


N 
1275 
mW 
10.2 
mW/oC 
816 
mW 
663 
mW 
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SN65500E 
SN75500E 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply 
voltage, 
VCC1 
10.8 
12 
13.2 
10.8 
12 
13.2 
V 


Supply 
voltage, 
VCC2 
0 
100 
0 
100 
V 


High-level 
input 
voltage, 
VIH, as a percentage 
of VCC1 
75% 
75% 


Low-level 
input voltage, 
Vil. 
as a percentage 
of VCCl 
25% 
25% 


High-level 
output 
clamp 
current 
20 
20 
mA 


Low-level 
output 
clamp 
current 
-20 
-20 
mA 


Clock frequency, 
fclock 
(see Figure 2) 
0 
8 
0 
8 
MHz 


Duration 
of high or low clock 
pulse. 
tw 
62 
62 
ns 


Data 
inputs 
before 
c10ckt 
20 
20 


Setup 
time, 
tsu 
Select 
inputs 
before 
strobe! 
50 


ns 


50 


Data inputs 
after 
clockt 
(see Note 2) 
50 
50 


Hold time, 
th 
Strobe 
input 
high after clockt 
50 
50 
ns 


Select 
inputs 
after 
strobet 
50 
50 


Operating 
free-air 
temperature, 
T A 
-40 
85 
0 
70 
°C 


SN65500E 
SN75500E 
PARAMETER 
TEST CONDITIONS 
Typt 
Typt 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
Input 
clamp 
voltage 
VCC1 = 12 V, 
II = 
-12 
mA 
-1 
-1.5 
-1 
-1.5 
V 


IOH = 
-1 
mA 
94 
97.5 
95 
97.5 
VCC1 = 13.2 
V, 
VOH 
High-level 
output 
voltage 
10H = 
-10 
mA 
92 
94.5 
93 
94.5 
V 
VCC2 ~ 100 V 
10H = 
-15 
mA 
90 
93.5 
91 
93.5 


10L = 1 mA 
0.85 
2 
0.85 
2 
VCC1 = 13.2 
V, 


VOL 
Low-level 
output 
voltage 
10L - 
10 mA 
2 
4 
2 
4 
V 
VCC2 ~ 100 V 
10L ~ 
15mA 
2.75 
5 
2.75 
5 


10 ~ 
20 mA 
1 
2.5 
1 
2.5 
VOK 
Output 
clamp 
voltage 
VCC2 = 0 
V 


10 = 
-20 
mA 
-1.2 
-2.5 
-1.2 
-2.5 


IIH 
High-level 
input 
current 
VCC1 ~ 13.2 
V, 
VI ~ VIH min 
1 
1 
p.A 


IlL 
Low-level 
input current 
VCC1 = 13.2 
V, 
VI = VIL max 
-1 
-1 
~A 


ICC1 
Supply current 
VCC1 ~ 13.2 
V, 
VCC2 = 
100 V 
0.05 
1 
0.05 
1 
mA 


ICC2 
Supply 
current 
VCC2 = 100 V 
1 
5 
1 
3 
mA 


PARAMETER 
TEST CONDITIONS 
MIN 
MAX 
UNIT 


tDHL 
Delay time, 
high-to-Iow-level 
output 
from 
strobe 
input 
250 
ns 


tDLH 
Delay time. 
low-to-high-Ievel 
output 
from 
strobe 
input 
CL = 30 pF, 
450 
ns 


tTHL 
Transition 
time, 
high-to-Iow-level 
output 
See Figure 
1 
200 
ns 


tTLH 
Transition 
time, 
low-to-high-level 
output 
300 
ns 
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OUTPUT 
UNDER----1 
TEST 
f.EST 
POINT 
J CL Isee Note AI 


\---------1----------------- 
v~~% 


I•....------..J· ,--------- ------ 
----- 
VIL 
1.-- 
tw 
.1 
I 
i+- tsu ~ 
I+- 
th ----.: 


DATA --IR-R-EL-E-V-A-N-T--X 
: 
VALID 
X----IR-R-EL-E-V-A-N-T--- 
VIH 


I 
'---------- 
VIL 
l--th~ 
}~-----~~ 
- ---:: 
f4-- tsu +1 
'+- th +l 
I 


SELECT 
X~ 
:__t= :1: 


--l tDLH I+- 
-.j 
tOHL I+- 


1:~%./ 
VALID 90%~ 
VOH 


VOL 
tTLH--.I \+- 
-.j I+-- tTHL 
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TYPICAL 
CHARACTERISTICS 


MAXIMUM 
CLOCK FREQUENCY 


VCC1 
- 
12 V 
VIH - 
12 V 
VIL - 
0 
(See Note AI 


TJ-Junction 
Temperature- 
°C 


NOTE A: 
This curve 
assumes 
a symmetrical 
clock 
pulse. 


TJ 
= TA + POROJA 


TJ 
= TC + POROJC 


TJ = virtual 
junction 
temperature 
TA = free-air 
temperature 


Po = average 
device 
power 
dissipation 


RO = thermal 
resistance 
(junction-to-air, 
ROJA, or junction-to-case, 
ROJCI 


PACKAGE 
TYPE 


FN 44-pin 
plastic 


N 40-pin 
plastic 


ROJA 


70oC/W 


97°C/W 


ROJC 


22°C/W 


27°C/W 
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• 
Controls 
32 
Electrodes 


• 
100-V 
Totem-Pole 
Outputs 


• 
Low 
Standby 
Power 
Consumption 


• 
All Outputs 
Contain 
Sink and Source 
Clamp 
Diodes 


• 
15-mA 
Steady-State 
Output 
Current 


• 
Rugged 
DMOS 
Outputs 


• 
CMOS 
Inputs 


• 
Direct 
Replacement 
for SN75501C 


description 


The SN65501 
E and SN75501 
E are monolithic 
BIDFETt 
integrated 
circuits 
designed 
to provide 
the 
serial-to-parallel 
conversion 
and 
level 
translation 
of 
data 
in 
a 
matrix-addressable 
display. 
The 
device 
inputs 
are diode-clamped 
CMOS 
inputs. 


The Q outputs 
of these drivers are normally 
high 
and 
can 
be 
switched 
either 
selectively 
or 
together. 
Any output 
whose 
associated 
register 
bit (in the internal 
32-bit 
serial register) 
contains 
a low 
will 
switch 
low 
when 
STROBE is low 
if 
SUSTAIN 
is high. All other outputs 
remain high. 
When 
SUSTAIN 
is low, 
all outputs 
switch 
low 
independently 
of the data or strobe 
inputs. 
This 


feature 
can be used to generate 
a portion 
of the 
sustain 
pulse required 
in the operation 
of an ac 
plasma 
display. 
The internal 
level-shift 
circuits 
provide additional 
drive during the times that the 
outputs 
switch 
high to facilitate 
fast 
rise times 
while 
maintaining 
low 
standby 
power 
consumption. 
All outputs 
contain 
clamp diodes 
to the VCC2 
and GND supply 
inputs. 


The 
SN65501 
E is characterized 
for 
operation 
over the temperature 
range of - 40°C 
to 85 °C. 


The 
SN75501 
E is characterized 
for 
operation 
over the temperature 
range of O°C to 70°C. 
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CLOCK 
SUSTAIN 


STROBE 
01 
02 
03 
04 
05 
06 
07 
OB 
09 
010 
011 
012 
013 
014 
015 
016 
GND 


N PACKAGE 


(TOP VIEW) 


VCC1 
DATA 
IN 


SERIAL OUT 
032 
031 
030 
029 
028 
027 
026 
025 
024 
023 
022 
021 
020 
019 
018 
017 


VCC2 


FN PACKAGE 
(TOP VIEW) 
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(J) 
U 
Z > 0 
(J) z d 


02 
03 
04 
05 
06 
07 
08 
09 
010 
011 
012 


6 
5 
4 
3 
14443424140 
7 
39 


8 
38 


9 
37 


10 
36 


11 
35 


12 
34 


13 
33 


14 
32 


15 
31 


16 
30 


17 
29 
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SN65501E, SN75501E 
AC PLASMA DISPLAY DRIVERS 


CMOSI 
PLASMA DISI' 


SUSTAIN 
(21 
EN3 
(31 
V2 
STROBE 


CLOCK (11 


DATA IN (391 
2 
[> 
3 
14) 01 


2 
[> 
3 
(5102··· 


2 
[> 
3 
1191016 


2 
[> 
3 
1221017 
··· 
2 
[> 
3 
1361031 


2 
[> 
3 
137) 032 


1381SERIAL OUT 


32-81T 


STATIC 
SHIFT 
REGISTER 


tThis 
symbol 
is in accordance 
with 
ANSIIIEEE 
Std 91-1984 
and 
lEG Publication 
617-12. 


Pin numbers 
shown 
are for the 
N package. 


INPUTS 
OUTPUTS 


FUNCTION 
SHIFT 
REGISTER 
SERIAL 
DATA 
CLOCK 
STROBE 
SUSTAIN 
01 
02 
03 
... 
032 


Rl 
R2 
R3 ... 
R32 
DATA 


H 
t 
H 
H 
H 
Rln 
R2n· 
· R31n 
R32n 
H 
H 
H .. 
. H 
LOAD 
L 
t 
H 
H 
L 
Rln 
R2n· 
· R31n 
R32n 
H 
H 
H .. 
. H 


X 
X 
H 
H 
Rln 
R2n 
R3n· 
.. 
R32n 
R32n 
H 
H 
H .. 
. H 
STROBE 


X 
H 
L 
H 
Rln 
R2n 
R3n· 
.. 
R32n 
R32n 
R1 
R2 
R3. 
.. 
R32 


SUSTAIN 
X 
X 
X 
L 
Rln 
R2n 
R3n· 
. · R32n 
R32n 
L 
L 
L .. 
. L 


H = high level, l = low 
level, 
X = irrelevant, 
f = low-to-high-Ievel 
transition. 
Rl 
R32 
= levels 
currently 
at internal 
outputs 
of shift 
registers 
one through 
thirty-two, 
respectively. 


Rl n 
R32n 
= levels at shift-register 
outputs 
Rl through 
R32 
respectively, 
before the most recent t transition 
at the CLOCK 
input. 
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SN65501~ SN75501E 


AC PLASMA DISPLAY DRIVERS 


rl 


SUSTAIN 
------ 


STROBEU 
I~ 


CLOCK 
LJl 
IRRELEVANT ~lJlJ 


ANYQOUTPUT~~ 


absolute 
maximum 
ratings 
over operating 
free-air 
temperature 
range (unless otherwise 
noted) 


Supply 
voltage, 
VCC1 
(see Note 
1) 
' 
15 V 
Supply 
voltage, 
VCC2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
100 V 
Input 
voltage. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
. 
VCC1 
to 0.3 
V 
Continuous 
total 
power 
dissipation. 
. . . . . . . . . . . . . . . . . . . . . . . . . .. 
See Dissipation 
Rating 
Table 
Operating 
free-air 
temperature 
range, TA: 
SN65501E 
........•............. 
-40°C 
to 85°C 
SN75501E 
OOC to 70°C 
Storage 
temperature 
range 
- 65°C 
to 
150°C 
Case temperature 
for 
10 seconds: 
FN package. 
. . . . . . 
. . . . . . . . . . .. 
260°C 
Lead temperature 
1,6 mm (1/16 
inch) from 
case for 
10 seconds: 
N package 
... 
. . . . . . . .. 
260°C 


TA 
" 
25·C 
DERATING 
FACTOR 
TA 
- 
70·C 
TA 
- 
B5·C 
PACKAGE 
POWER RATING 
ABOVE TA 
- 
25·C 
POWER RATING 
POWER RATING 


FN 
1775 
mW 
14.2 
mW/·C 
1136 
mW 
923 
mW 


N 
1275 
mW 
10.2 
mW/·C 
816 
mW 
663 
mW 
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MIN 
NOM 
MAX 
UNIT 


Supply 
voltage, 
VCCl 
10.8 
12 
13.2 
V 


Supply 
voltage, 
VCC2 
0 
100 
V 


High-level 
input 
voltage. 
VIH 
0.75 VCCl 
V 


Low-level 
input voltage, 
VIL 
0.25 VCCl 
V 


High-level 
Q output 
clamp 
current, 
IOKH 
20 
mA 


Low-level 
Q output 
clamp 
current, 
IOKL 
-20 
mA 


Clock 
frequency, 
fclock, 
at or below, 
25°C 
junction 
temperature 
(see Note 
21 
0 
8 
MHz 


Duration 
of high or low clock 
pulse, 
tw 
62 
ns 


Setup 
time, 
tsu 
Data inputs 
before 
CLOCK! 
20 


Data inputs 
after 
CLOCK! 
50 


ns 


STROBE high after CLOCK! 
150 
Hold time, 
th 


STROBE high after 
SUSTAIN! 
250 


ns 


Operating 
free-air 
temperature, 
T A 
I SN65501 
E 
-40 
85 


I SN75501 
E 
0 
°C 
70 


SN65501E 
SN75501E 
PARAMETER 
TEST 
CONDITIONS 
Typt 
Typt 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
Input 
clamp 
voltage 
VCC1 = 12 V, 
11=12 mA 
-1 
-1.5 
-1 
-1.5 
V 


I 
IOH- 
-1 
mA 
94 
97.5 
95 
97.5 


VOH 
High-level 
Q outputs 
VCC1 = 13.2 
V, I 
IOH= 
-10 
mA 
92 
94.5 
93 
94.5 
VCC2=100 
V 
I 
V 
output 
voltage 
IOH= 
-15 
mA 
90 
93.5 
91 
93.5 


SERIAL OUT 
VCC1 -10.8 
V, 
IOH- 
- 100 ~A 
9 
10 
9 
10 


I 
'OL=1 
mA 
0.85 
2 
0.85 
2 


Low-level 
Q outputs 
VCC1=13.2V'IIOL=10mA 
2 
4 
2 
4 
VOL 
VCC2=100V 
IIOL=15mA 
V 
output voltage 
2.75 
5 
2.75 
5 


SERIAL OUT 
VCC1 -10.8 
V, 
IOL- 
100 ~A 
0.1 
1 
0.1 
1 


Output 
clamp 
I 
IOK=20 
mA 
1 
2.5 
1 
2.5 
VOK 
voltage 
a output 
VCC2 =0 


I 
IOK= 
-20 
mA 


V 
-1.2 
-2.5 
-1.2 
-2.5 


IIH 
High-level 
VCC1 = 13.2 V, 
VIH = VIHmin, 
1 
1 
~A 
input 
current 
VCC2=100V 


Low-level 
VCC1 = 13.2 
V, 
VIL = VILmax, 


IlL 
-1 
-1 
p.A 
input 
current 
VCC2=100 
V 


ICC1 
Supply 
current 
from 
V CC 1 
VCCl 
-13.2 
V, 
0.05 
1 
0.05 
1 
mA 
VCC2=100 
V 


ICC2 
Supply 
current 
from 
VCC2 
VCC2=100 
V 
1 
5 
1 
3 
mA 
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PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


Delay time, 
STROBE to Q outputs 
CL = 30 pF 
250 


tDHL 
high-to-Iow- 
SUSTAIN to Q outputs 
CL = 30 pF 
250 
ns 


level outputs 
CLOCK to SERIAL OUT 
CL = 20 pF 
147 


Delay time, 
STROBE to Q outputs 
CL = 30 pF 
450 


tDLH 
low-to-high- 
SUSTAIN to Q outputs 
CL = 30 pF 
450 
ns 


level outputs 
CLOCK to SERIAL OUT 
CL = 20 pF 
147 


tTHL 
Transition 
time, 
high-to-Iow-Ievel 
Q output 
CL = 30 pF 
200 
ns 


tTLH 
Transition 
time, 
low-to-high-Ievel 
Q output 
CL = 30 pF 
300 
ns 


OUTPUT 
TEST 
UNDER -......-- 
POINT 
TEST 
-L_ 
/'T' 
CL 
~ 
Isee Note AI 


WAVEFORM 
1 ISee Note BJ 


SERIAL 
OUT 


X 
VALID 
X·----IR-R-E-LE-V-A-N-T--- 
VIH 


----------". 
"'. 
J. 
"'.----------- 
VIL 
tsu 
~ 
~~ 
th 
~I 
\ 
1-5-0%--------------- 
VIH 


I~ 
__ 
...J· 
.1 
VIL 
_tw 
.~ 
tDHL_ 
1 
VOH 
I 
,,50% 


I 
, .••. 
-------------VOL 


"'-tDLH~ 
~-----------_ 
VOH 


I 
/50% 


VOL 
If--th ----.I\l 
)(50% 
VIH 


1""'-- 
----~. 
I 
VIL 
I+--th-----+l 
I 
I 
I 
VIH 


" 
- 
- 
- 
- 
- 
- 
/50% 
I 
I 


tDHL~ 
tDLH~ 
tDHL~ 
tDLH~ 
VIL 


Qn WAVEFORM 
1 Isee Note OJ 1't~~ 
----- 
J'E~=----A~~~---- 
~~·O~-;-:-~-H-·~~: 


an WAVEFORM 2 (See Note EI 
'1oi;.!-- - 
- 
- 
- 
- ~ ~90% 
VOH 
.~----- 
-~10% 
VOL 


NOTES: 
A. CL includes 
probe and jig capacitance. 


B. Serial out waveform 
for internal conditions 
such that a low is registered 
in R32. 


C. Serial out waveform 
for internal conditions 
such that a high is registered in R32. 


D. Qn output with 
a low stored 
in associated 
register 
Rn. 


E. 
Qn output 
with 
a high stored 
in associated 
register 
Rn. 
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10 
...:I: 
9 
:! 


I 
>- 
8 
" 
l: 
•• 
7 
::l 
0- 
!? 
6 
.....• 
"0 
5 
U 
E 
4 
::l 
E." 
3 
••:! 
I 
2 
..• 
" 
0Jj 


0 
25 


MAXIMUM 
CLOCK FREQUENCY 


vs 
JUNCTION 
TEMPERATURE 


VCC1-12V 


VIH 
- 
VCC1 
VIL 
- 
0 
(SYMMETRICAL 
CLOCK PULSE) 


5/ 


vs 


VCC1 
SUPPLY VOLTAGE 


10 


9 


8 


> 
7 


I 
•• 
6 


'"~ 
5 
"0> 
5 
4 
0. 
.E 
3 


2 


~ ---- 
-- 


~\~"'\(\ 


- 
- 
V\Lmax 


VCC1-Supply 
Voltage-V 


FIGURE 3 


where 
TJ = virtual 
junction 
temperature 
TA = free-air 
temperature 


PD = average 
device 
power 
dissipation 
RO = thermal 
resistance 
(junction-to-air, 
ROJA, or junction-to-case, 
ROJCI 


PACKAGE 


FN 


N 


RaJA 
70°C/W 
100°C/W 


RaJC 


22°CIW 
27°C/W 
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• 
60-V 
Output 
Voltage 
Swing 
Capability 


• 
25-mA 
Output 
Source 
Current 
Capability 


• 
High-Speed 
Serially-Shifted 
Data Input 


• 
TTL-Compatible 
Inputs 


• 
Latches 
on All Driver 
Outputs 


description 


The SN65512B 
and SN75512B 
are monolithic 
BIDFETt 
integrated 
circuits 
designed 
to drive a 
dot 
matrix 
or segmented 
vacuum 
fluorescent 
display. 


All device inputs 
are diode-clamped 
p-n-p inputs 
and will 
assume 
a high logic 
level when 
open- 
circuited. 
The nominal 
input threshold 
is 1.5 v. 
Outputs 
are totem-pole 
structures 
formed 
by an 
n-p-n emitter 
follower 
and double-diffused 
MaS 
(DMOS) 
transistors. 


The device consists 
of a 12-bit shift register, 
12 
latches, 
and 12 output 
AND gates. 
Serial data 
is entered 
into the shift 
register 
on the low-to- 
high transition 
of CLOCK. 
When 
high, 
LATCH 
ENABLE transfers 
the shift 
register 
contents 
to 
the outputs 
of the 
12 latches. 
The active-low 
STROBE input enables all Q outputs. 
Serial data 
output 
from 
the shift 
register 
may be used to 
cascade 
shift 
registers. 
This 
output 
is 
not 
affected 
by LATCH 
ENABLE or STROBE. 


The 
SN65512B 
is characterized 
for 
operation 
from 
-40°C 
to 
85°C. 
The 
SN75512B 
is 
characterized 
for operation 
from 0 °C to 70°C. 


SN65512B, SN75512B 
VACUUM 
FLUORESCENT DISPLAY DRIVERS 


OW OR N PACKAGE 


(TOP VIEW) 


011 
1 
20 
010 
012 
2 
19 
09 


STROBE 
3 
18 
08 
SERIAL OUT 
4 
17 
07 
DATA IN 
5 
16 
VCC2 
VCCl 
6 
15 
GND 
CLOCK 
7 
14 
06 


LATCH ENABLE 
8 
13 
05 
01 
9 
12 
04 


02 
10 
11 
03 


LATCH 
ENABLE 
(8) 


STROBE (3 


20 t> 


20 t> 


20 t> 


20 t> 


20 
t> 


20 t> 


20 t> 


20 t> 


20 t> 


20 t> 


20 t> 


20 t> 


3 
(91 


3 
(10) 


3 
(111 


3 
(12) 


3 
(131 


3 
(14) 


3 
(17) 


3 
(18) 


3 
(191 


3 
(20) 


3 
(1) 


3 
(2) 


(41 


01 


02 


03 
04 
05 


06 


07 
08 


09 


010 


011 


012 


SERIAL 
OUT 
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STROBE 


LATCH 
ENABLE 


CONTROL 
INPUTS 
SHIFT REGISTER 
LATCHES 
OUTPUTS 
FUNCTION 
LATCH 
R1 THRU R12 
LC1 THRU LC12 


CLOCK 
ENABLE 
STIIOBE 
SERIAL 
01 
THRU 012 


1 
X 
X 
Load and shift t 
Determined 
by LATCH ENABLE* 
R12 
Determined 
by STROBE 
LOAD 


Determined 
by LATCH ENABLE t: 
Not 
X 
X 
No change 
R12 
Determined 
by STROBE 


X 
L 
X 
Stored data 
R12 
Determined 
by STROBE 
LATCH 
As determined 
above 
X 
H 
X 
New 
data 
R12 
Determined 
by STROBE 


X 
X 
H 
Determined 
by LATCH ENABLE * 
R12 
All L 


STROBE 
As determined 
above 


Determined 
by LATCH 
ENABLE t 
X 
X 
L 
R12 
lC 1 thru LC12. 
respectively 


H = high level, 
L = low level, 
X = irrelevant, i = low-to-high-Ievel 
transition. 


t R12 takes on the state of Rl 1. Rl 1 takes on the state of Rl 0, ... 
R2 takes on the state of Rl, 
and Rl takes on the state of the data input. 


tNew 
data 
enter 
the 
latches 
while 
l.ATCH 
ENABl.E 
is high. 
These 
data 
are stored 
while 
LATCH 
ENABLE 
is low. 
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~ 
V_A_L_ID 
IR_R_E_LE_V_A_N_T 
_ 


SR 
CONTENTS 
IN_V_A_L_ID 
V_A_lI_D 
_ 


LATCH 
ENABLE 


LATCH 
CONTENTS 


STROBE 


TYPICAL 
OF ALL 
OUTPUTS 


OUT 


EQUIVALENT 
OF EACH 
INPUT 


VCC1----- 


VCC2 
FOR 
Q OUTPUTS 


VCCl 
FOR 
SERIAL 
OUTPUT 


__ .-J:n 


~GND 
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SN65512B, SN75512B 
VACUUM 
FLUORESCENT 
DISPLAY 
DRIVERS 


absolute 
maximum 
ratings 
over operating 
free-air temperature 
range (unless otherwise 
noted) 


Supply 
voltage, 
VCC1 
(see Note 
1) 
. . . . . . . . . 
15 V 
Supply 
voltage, 
VCC2 
. . . . . 
. . . . . . . . . . . . . . • . . . . . . . . . . . . . . . 
. . . . . .. 
70 V 
Input 
voltage. 
. . . . . . . . . . . 
. . . . . . . . . • . . . . . . . . . . . . . . . . . . . . 
. .. 
VCC1 
Continuous 
total 
power 
dissipation. 
. . . . . 
. • . . . . . .. 
See Dissipation 
Rating Table 
Operating 
free-air 
temperature 
range: 
SN65512B 
. . 
. . . . . . . . . . . 
- 40°C 
to 85 °C 


SN75512B 
OOC to 70°C 
Storage 
temperature 
range 
- 65°C 
to 
150°C 
Lead temperature 
1,6 mm (1/16 
inch) 
from 
case for 
10 seconds 
260°C 


TA 
" 
25·C 
DERATING 
FACTOR 
TA 
- 
70·C 
TA 
- 
85·C 
PACKAGE 
POWER RATING 
A80VE 
TA 
- 
25·C 
POWER RATING 
POWER RATING 


DW 
1125 
mW 
9.0 mW/·C 
720mW 
585 
mW 


N 
1150mW 
9.2 mW/·C 
736 
mW 
598 
mW 


SN655128 
SN755128 


UNIT 


MIN 
MAX 
MIN 
MAX 


Supply 
voltage. 
VCCI 
5 
15 
5 
15 
V 


Supply 
voltage. 
VCC2 
0 
60 
0 
60 
V 


High~level input voltage, 
VIH 
2 
2 
V 


Low-level 
input voltage, 
VIL 
0.8 
0.8 
V 


High~level output current, IOH 
-25 
-25 
mA 


Low-level output current, IOL 
VCCI ~ 10 V 
5 
5 
mA 


VCCI 
= 
15 V. 
TA = 25°C 
0 
4 
0 
4 
Clock frequency, 
fclock 
MHz 
VCCI 
= 5 V. 
TA = 25·C 
0 
1 
0 
1 


VCCI ~ 15 V, 
TA 
~ 25°C 
100 
100 
Pulse duration, 
CLOCK high or low. 
tw 
500 
ns 


VCCI 
= 5 V. 
TA = 25°C 
500 


Setup time, 
DATA 
IN before 
CLOCK!, 
VCCI 
= 
15 V. 
TA = 25°C 
100 
100 
ns 
tsu (see Figure 
1) 
VCCI 
= 5 V. 
TA = 25°C 
250 
250 


Hold time. 
DATA 
IN after CLOCK!, 
th 
VCCl ~ 15 V. 
TA 
~ 
25°C 
50 
50 


TA 
~ 
25°C 
250 
250 
ns 


(see Figure 
1) 
VCCl 
~ 
5 V. 


Operating 
free-air 
temperature. 
TA 
-40 
85 
0 
70 
°C 


electrical characteristics 
over recommended operating free-air temperature range, VCC2 - 
60 V (unless 


otherwise 
noted) 


PARAMETER 
TEST CONDITIONS 
MIN 
Typt 
MAX 
UNIT 


VIK 
Input 
clamp 
voltage 
II ~ 
-12 
mA 
-1.5 
V 


High·level 
output 
Q outputs 
IOH - 
-25 
mA 
57.5 
58 


VOH 
V 


voltage 
Serial output 
IOH = 
- 200 "A. 
VCCI 
= 
10 V 
9 
9.5 


Low-level 
output 
Q outputs 
IOL = 5 mA, 
VCCI 
= 10 V 
2.6 
5 


VOL 
V 


voltage 
Serial output 
IOL ~ 
200 "A. 
VCCI ~ 10 V 
0.05 
0.2 


IIH 
High-level 
input 
current 
VCCl 
- 
15 V. 
VI ~ 5 V 
0.01 
I 
"A 


IlL 
Low-level 
input 
current 
VCCI ~ 15 V. 
VI = 0.8 V 
-25 
-150 
"A 


Supply 
current 
from 
VCCI 
VI = 5 V 
80 
500 
"A 
ICCl 
VCCl ~ 15 V 
VI ~ 0.8 V 
2 
6 
mA 


ICC2 
Supply 
current 
from 
VCC2 


All outputs 
high 
10 
100 
"A 
VCCI 
= 
15 V 
STR08E 
at 2 V 
0.8 
3 
mA 


TEXAS ~ 
INSTRUMENTS 


SN65512B, SN75512B 
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PARAMETER 
TEST CONDITIONS 
MIN 
MAX 
UNIT 


tDHL 
Delay 
time, 
high-to-Iow-Ievel 
output 
300 
ns 


tDLH 
Delay time, low· to-high· 
level output 
CL ~ 30 pF, 
300 
ns 


tTHL 
Transition 
time. 
high-to-Iow-Ievel 
output 
See Figure 
2 
500 
ns 


tTLH 
Transition 
time, 
low-to-high-Ievel 
output 
500 
ns 


••.... 
----tw-----~-I 


I-r---V1H 
I 


I4-----+f- '" 30 ns 
I 
I 
I 
I 


I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I4-tDLH~ 
I 
I 
I 
I 
I 
I 


I+----+t- '" 30 ns 
I 
I 
I 
I 
I 
I 
I 
90% 


I 
I 
I 
10% 
I 
-1-- 
------oV 


I 
I+-tDHL-+t 
I 
'- ----VOH 
90% 


I 
I 
I 
I 
II 
I 
VOL 


I4---*-tTHL 


I 
I 
I 
I 
I 
I 
~tTLH 
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• 
60-V 
Output 
Voltage 
Swing 
Capability 


• 
25-mA 
Output 
Source 
Current 
Capability 


• 
High-Speed 
Serially 
Shifted 
Data 
Input 


• 
Latches 
on All 
Driver 
Outputs 


description 


The 
SN65518 
and 
SN75518 
are 
monolithic 
BIDFETt 
integrated 
circuits 
designed 
to drive 
a 


dot 
matrix 
or segmented 
vacuum 
fluorescent 


display. 


The 
devices 
each 
consist 
of 
a 
32-bit 
shift 


register, 
32 latches, 
and 32 output 
AND gates. 
Serial 
data 
is entered 
into 
the 
shift 
register 
on 


the 
low-to-high 
transition 
of 
CLOCK. 
While 


LATCH 
ENABLE 
is 
high, 
parallel 
data 
is 


transferred 
to the output 
buffers 
through 
a 32-bit 


latch. 
Data present 
in the latch 
during 
the high- 
to-low 
transition 
of LATCH 
ENABLE 
is latched. 


When 
STROBE is low, 
all Q outputs 
are enabled. 


When 
STROBE 
is high, 
all Q outputs 
are low. 


Serial data output 
from the shift 
register 
may be 


used to cascade 
additional 
devices. 
This output 


is not affected 
by LATCH 
ENABLE 
or STROBE. 


The SN65518 
is characterized 
for operation 
from 


-40°C 
to 
85°C 
and 
the 
SN75518 
is 


characterized 
for operation 
from 
0 °C to 70°C. 


tBIDFET 
-Bipolar, 
double-diffused, 
N-channel 
and P-channel 
MaS 
transistors 
on same chip-patented 
process. 


VCC2 


SERIAL OUT 
Q32 
Q31 
Q30 
Q29 
Q28 


Q27 
Q26 
Q25 
Q24 
Q23 
Q22 
Q21 
Q20 
Q19 
Q18 
Q17 


STROBE 
GND 


N PACKAGE 


(TOP VIEW) 


FN PACKAGE 


(TOP 
VIEW) 


VCC1 
DATA IN 


Q1 
Q2 
Q3 
Q4 


Q5 
Q6 
Q7 
Q8 
Q9 
Q10 
Q11 
Q12 
Q13 
Q14 
Q15 
Q16 
LATCH ENABLE 
CLOCK 


-' 
<{N~<{ 
o 
No: UUI- 
UMC"')Mw 
UU« 
.•.....NM 
zOOOcn»OOOO 


6 
5 
4 
3 
2 
1 4443424140 


Q29 
7 
39 
Q4 


Q28 
8 
38 
Q5 


Q27 
9 
37 
Q6 


Q26 
10 
36 
Q7 


Q25 
11 
35 
Q8 


Q24 
12 
34 
Q9 


Q23 
13 
33 
Q10 


Q22 
14 
32 
Q11 


Q21 
15 
31 
012 


Q20 
16 
30 
Q13 


Q19 
17 
29 
NC 


1819202122232425262728 
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SN65518, 
SN75518 
VACUUM 
FLUORESCENT 
DISPLAY 
DRIVERS 


STROBE 
(19) 


LATCH 
(22) 


ENABLE 


CLOCK 
(21) 


DATA 
IN (39) 
2D r> 3 
(38) 
01 


2D r> 3 
(37) 
02 


2D r> 3 
(23) 
016 


2D r> 3 
(18) 
017 


2D r> 
3 
(4) 031 


2D r> 
3 
(3) 032 


(2) SERIAL 


OUT 


tThis 
symbol 
is in accordance 
with 
ANSI/IEEE 
Std 91-1984 
and lEG Publication 
617-12. 


Pin numbers 
shown 
are for the 
N package. 


STROBE 


l.ATCH 


I:NABLE 
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SN65518, 
SN75518 
VACUUM FLUORESCENT DISPLAY DRIVERS 


CONTROL 
INPUTS 


SHIFT 
REGISTERS 
LATCHES 
OUTPUTS 
FUNCTION 
LATCH 
CLOCK 
STROBE 
R1 THRU 
R32 
LC1 
THRU 
LC32 
SERIAL 
01 
THRU 
032 
ENABLE 


t 
X 
X 
Load 
and 
shitt t 
Determined 
by 


LOAD 
Not 
LATCH 
ENABLE t 


R32 
Determined 
by STROBE 
X 
X 
No change 


X 
L 
X 
As determined 
Stored 
data 


LATCH 
R32 
Determined 
by STROBE 
X 
H 
X 
above 
New Data 


X 
X 
H 
As determined 
Determined 
by 
All 
L 


STROBE 
LATCH 
ENABLE t 


R32 


X 
X 
L 
above 
LC1 
thru 
LC32. 
respectively 


H = high level, 
L = low 
level, 
X = irrelevant, 
t = low-to-high-Ievel 
transition. 


tR32 
and the 
serial 
output 
take 
on the 
state 
of R31. 
R31 
takes 
on the 
state 
of R30 •... 
R2 takes 
on the 
state 
of R1. and 
R1 takes 
on 
the state of the data input. 


tNew 
data 
enter 
the 
latches 
while 
LATCH 
ENABLE 
is high. 
These 
data 
are stored 
while 
LATCH 
ENABLE 
is low. 


CLOCK~nnnn 
nnnnni 
UUUUL 
••• JUUUUU 


DATA 
IN =1 
VALID 
I 


SR CONTENTS 
INVALID 
I 


LATCH 
CONTENTS 
PR_E_V_I_O_U_S_LY_S_T_O_R_E_D_D_A_T_A 
~ 
N_E_W_D_A_T_A_V_A_L_ID 
_ 
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SN65518. SN75518 
VACUUM FLUORESCENT DISPLAY DRIVERS 


EQUIVALENT 
OF EACH 
INPUT 


VCC1 


TYPICAL 
OF ALL Q OUTPUTS 


VCC2 


TYPICAL 
OF SERIAL 
OUTPUT 


VCC1 


absolute 
maximum 
ratings 
over operating 
free-air temperature 
range (unless otherwise 
noted) 


Supply 
voltage, 
VCC1 
(see Note 
1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
15 V 
Supply 
voltage, 
VCC2 
. . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
70 V 
Input 
voltage, 
VI 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
VCC1 
Continuous 
total 
power 
dissipation. 
. . . . . . . . . . . . . . . . . . . . . . . . . .. 
See Dissipation 
Rating 
Table 
Operating 
free-air 
temperature 
range, 
TA: 
SN65518 
. . . . . . . . . . . . . . . . . . . . . .. 
- 40°C 
to 85 °C 
SN75518 
OOC to 70°C 
Storage 
temperature 
range 
- 65°C 
to 
150°C 
Case temperature 
for 
10 seconds: 
FN package. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
260°C 


Lead temperature 
1,6 mm (1/16 
inch) from 
case for 
10 seconds: 
N package 
260°C 


TA 
s 
25°C 
DERATING 
FACTOR 
TA 
- 
70°C 
TA 
- 
85°C 
PACKAGE 
POWER RATING 
ABOVE 
TA 
- 
25°C 
POWER RATING 
POWER RATING 


FN 
1700 
mW 
13.6 
mW/oC 
1088 
mW 
884 
mW 


N 
1250 
mW 
10.0 
mW/oC 
800 
mW 
650 
mW 
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SN65518. 
SN75518 


VACUUM FLUORESCENT DISPLAY DRIVERS 


MIN 
MAX 
UNIT 


Supply 
voltage, 
VCCl 
4.5 
15 
V 


Supply 
voltage, 
VCC2 
0 
60 
V 


I VCCl 
= 4.5 
V 
3.5 


High-level 
input 
voltage, 
VIH (see Figure 
1) 
I VCCl 
V 
~ 
15 V 
12 


Low-level 
input 
voltage, 
VIL (see Figure 
1) 
-0.3 
0.8 
V 


High-level 
output 
current, 
IOH 
-25 
mA 


Low-level 
output 
current, 
IOl 
2 
mA 


VCCl 
~ 
10Vto 
15V 
0 
5 
Clock frequency, 
fclock 
(see Figure 2) 
MHz 
VCCl 
= 4.5 
V 
0 
1 


VCCl 
-10Vto15V 
100 
Pulse duration, 
CLOCK high, tw(CKH) 
VCCl 
= 4.5 
V 
500 


ns 


VCCl 
~10Vto15V 
100 


Pulse duration, 
CLOCK low, 
tw(CKL) 


VCCl 
= 4.5 
V 
500 


ns 


Setup time, 
DATA 
IN before 
CLOCK!, 
tsu 


VCCl 
= 
10 V to 15 V 
75 


VCCl 
- 
4.5 
V 
150 


ns 


Hold time, 
DATA 
IN after 
CLOCK!, 
th 
VCCl 
= 10 V to 15 V 
75 


VCCl 
= 4.5 
V 
150 


ns 


Operating 
free-air 
temperature, 
T A 


SN65518 
-40 
85 


SN75518 
°C 
0 
70 


electrical 
characteristics 
over recommended 
ranges of operating 
free-air temperature 
and VCC1 (unless 
otherwise 
noted), 
VCC2 
- 
60 V 


PARAMETER 
TEST CONDITIONS 
MIN 
Typl 
MAX 
UNIT 


VIK 
Input 
clamp 
voltage 
11- 
-12 
mA 
-1.5 
V 


VOH 
High-level 
output 
voltage 


Q outputs 
IOH = 
-25 
mA 
57.5 
58 
V 
SERIAL OUT 
VCCl 
~ 
5 V, 
IOH = 
-20 
~A 
4.5 
4.9 
5 


VOL 
Low·level 
output 
voltage 


Q outputs 
IOL - 
1 mA 
5 
V 


SERIAL OUT 
IOL = 20 ~A 
0.06 
0.8 


IIH 
High-level 
input current 
VCCl 
= 15 V, 
VI = 15 V 
0.1 
1 
~A 


IlL 
Low·level 
input 
current 
VCCl 
- 
15 V, 
VI 
-OV 
-0.1 
-1 
~A 


ICCl 
Supply 
current 
VCC1 
- 
4.5 
V 
1.8 
4 


mA 
VCC1 = 15V 
2 
5 


I SN65518 
Outputs 
high, 
TA = 
-40°C 
12 


ICC2 
Supply current 
SN65518, 
Outputs 
high, 
TA 
- 
O°C to MAX 
7 
10 
mA 


SN75518 
Outputs 
low 
0.01 
0.5 
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PARAMETER 
TEST CONDITIONS 
MIN 
MAX 
UNIT 


VCC1 
= 4.5 
V 
CL = 15 pF. 
600 
td 
Delay time. 
CLOCK to DATA 
OUT 


~ 
15 V 
See Figure 4 
150 


ns 


VCC1 


from 
LATCH 
ENABLE 
See Figure 
5 
1.5 
VCC1 
= 4.5 
V 
tDHL 
Delay 
time, 
high-to-Iow-Ievel 
from 
STROBE 
See Figure 6 
1 


Q output 
from 
LATCH 
ENABLE 
See Figure 
5 
0.5 
/LS 


VCC1 
= 15 V 


from 
STROBE 
See Figure 6 
0.5 


from 
LATCH 
ENABLE 
See Figure 
5 
1.5 
VCC1 
= 4.5 
V 
tDLH 
Delay 
time, 
low-to-high-Ievel 
from 
STROBE 
See Figure 6 
1 


Q output 
from 
LATCH 
ENABLE 
See Figure 
5 
0.25 


/LS 


VCC1 
= 15 V 
from 
STROBE 
See Figure 6 
0.25 


VCC1 
= 4.5 
V 
3 
tTHL 
Transition 
time, 
high-to-low-Ievel 
Q output 
VCC1 
= 15 V 


See Figure 
6 


1.5 
/LS 


VCC1 
= 4.5 
V 
2.5 


tTLH 
Transition 
time. 
low-to-high-Ievel 
Q output 
VCC1 
= 15 V 


See Figure 
6 


0.75 
!LS 


INPUT 
VOLTAGE 
LOGIC-LEVEL 
LIMITS 
MAXIMUM 
INPUT 
DATA 
RATE 


vs 
vs 


SUPPLY 
VOLTAGE 
VCC1 
SUPPLY 
VOLTAGE 
VCC1 


12 
6 


TA 
T A 
- 
Full 
Range 


10 
N 
5 
J: 
:iE 


> 
I>- 
I 
8 
(J 
4 


'" 


c 


'" 
'" 
l!! 


::>a 
a 
!! 
> 
6 
... 
3 
:; 
"." 
C. 
0 
.E 
U 


I 
4 
E 
2 
;;- 
::> 
E'x 


2 
•• 
:iE 
Maximum Vil 


0 
0 


3 
5 
7 
9 
11 
13 
15 
4 
6 
8 
10 
12 
14 
16 


Supply 
Voltage 
VCC1- 
V 
Supply 
Voltage 
VCC1- 
V 


FIGURE 
1 
FIGURE 
2 
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I4---tw(CKHI-.-j 
I 
I 
I 
-:-----VIH 
I 
I 


I 


: 
: 
VIL 


/'---tW(CKLI--.l 


~tsu~th~ 
I 
I 
OOO<X 
V_A_L_ID 
__ ~XXXX>::: 


r--tWICKHI--4 
I 
-1- - - - - VIH 


II--td-+l 


DATA OU_T_PU_T 
*~5_0% 
VOH 


VOL 


/ 
"------------3.5 
V 
LATCH 


ENABLE 
'_I~O~ 
OV 


~ 
~I tDLH or tDHL 


a OUTPU_T 
:_:_:_X.. 
VOH 


VOL 


. 
TEXAS"" 
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SN65551. SN65552. SN75551. SN75552 
ELECTROLUMINESCENT ROW DRIVERS 


• 
Each Device 
Drives 
32 
Electrodes 


• 
High-Voltage 
Open-Drain 
DMOS 
Outputs 


• 
50-mA 
Output 
Current 
Capability 


• 
CMOS-Compatible 
Inputs 


• 
Very 
Low 
Steady-State 
Power 
Consumption 


description 


The 
SN65551, 
SN65552, 
SN75551, 
and 
SN75552 
are 
monolithic 
BIDFETt 
integrated 
circuits 
designed 
to drive the row electrodes 
of 
an 
electroluminescent 
display. 
All 
inputs 
are 
CMOS-compatible 
and 
all 
outputs 
are 
high- 
voltage 
open-drain 
DMOS 
transistors. 
The 
SN75552 
output 
sequence 
is reversed 
from the 
SN75551 
for ease in printed circuit board layout. 


The devices 
consist 
of a 32-bit 
shift 
register, 
32 
AND gates, 
and 32 output 
OR gates. 
Typically, 


a 
composite 
row 
drive 
signal 
is 
externally 
generated 
by a high-voltage 
switching 
circuit and 
applied to the SUBSTRATE 
COMMON 
terminal. 


Serial data is entered 
into the shift 
register 
on 
the high-to-Iow 
transition 
of CLOCK. 
A high at 
the ENABLE input 
allows 
those 
outputs 
with 
a 
high in their associated 
register 
to be turned 
on 
causing 
the corresponding 
row to be connected 
to 
the 
composite 
row 
drive 
signal. 
When 
STROBE is low, all output 
transistors 
are turned 
on. The Serial Data output 
(SERIAL OUT) from 
the 
shift 
register 
may 
be 
used 
to 
cascade 
additional 
devices. 
This output 
is not affected 
by 
the 
ENABLE or STROBE inputs. 


The SN65551 
and SN65552 
are characterized 
for 
operation 
from 
- 40 °C 
to 
85°C. 
The 
SN75551 
and SN75552 
are characterized 
for 
operation 
from 
OOC to 70°C. 


016 
017 
018 
019 
020 
021 
022 
023 
024 
025 
026 
027 
028 
029 
030 
031 
032 


SERIAL OUT 


ENABLE 
CLOCK 


017 
016 
015 
014 
013 
012 
011 
010 
09 
08 
07 
06 
05 
04 
03 
02 
01 


SERIAL OUT 
ENABLE 


CLOCK 


N 
DUAL-IN-L1NE-PACKAGES 


(TOP 
VIEW) 


SN65551. SN75551 


015 
014 
013 
012 
011 
010 
09 
08 
07 
06 
05 
04 
03 
02 
01 
NC 


DATA 
IN 
STROBE 


VCC 
SUBSTRATE 
COMMON 


018 
019 
020 
021 
022 
023 
024 
025 
026 
027 
028 
029 
030 
031 
032 


NC 
DATA 
IN 


STROBE 


VCC 
SUBSTRATE 
COMMON 
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ROW DRIVERS 


SN65551. SN75551 ... 
FNPACKAGE 


(TOP VIEW) 


SN65552. SN75552 ... 
FNPACKAGE 


(TOP VIEW) 


Oa>OOr--tCLf)q-MN 
"'1"'1..-.-.-.- 
-.- 
. 
00000000000 


~z 
Uo 
g~ 
u~ou 
wI-« 
a:I- 
(j) 
CD 
::> 
(j) 


65432 
1 4443424140 


Ql0 
Qll 
7 
39[ Q23 


Q9 
Ql0 
8 
38( Q24 


Q8 
Q9 
9 
37( Q25 


Q7 
Q8 
'0 
36[ Q26 


Q6 
Q7 
" 


35 
Q27 


Q5 
Q6 
'2 
34 
Q28 


Q4 
Q5 
,3 
33 
Q29 


Q3 
Q4 
'4 
32 
Q30 


Q2 
Q3 
'5 
3,( 
Q31 


Ql 
Q2 
'6 
30[ Q32 


NC 
Ql 
'7 
29[ 
NC 


18'9202122232425262728 


I- uuuu 
w~Z 
uw 
~ 
::> zzzz 
--'UO 
UCD 
0 
~O~ 
>0 « 


--' 
Z--'~ 
a: l- 
I- « 
« 
wUO 
(j) 
cr 
0 


w 
U 


(j) 
wI-« 
a: 
I- 
(j)CD 
::> 
(j) 


6 
5 
432 
1 4443424'40 
Q22 
7 
39[ 


Q23 
8 
38( 


Q24 
9 
37( 


Q25 
'0 
36 
Q26 l' 
35 
Q27 
12 
34 
Q28 
13 
33 
Q29 
14 
32 
Q30 
15 
3' 
Q31 
16 
30 
Q32 
,7 
29 
18'9202122 
2324252627 
28 


[> 
Q 
12610, 


[> 
Q 
(27) Q2 


2.3 
[> 
Q 
14010,5 


2.3 
[> 
Q 
111016 


2.3 
[> 
Q 
1161031 


2.3 
[> 
Q 
1171032 


(18) 
SERIAL 
OUT 


'These 
symbols 
are in accordance 
with 
ANSIIIEEE 
Std 91-' 984 and lEG Publication 
617-12. 
open-drain output. 


Pin numbers 
shown 
are for the 
N package. 


2.3 
[> 
Q 
11710, 


2.3 
[> 
Q 
116102 


2.3 
[> 
Q 
1110,7 


2.3 
[> 
Q 
1401018 
. 


2.3 
[> 
Q 
127103, 


2.3 
[> 
Q 
1261032 


(18) 
SERIAL 
OUT 


The symbol ~ 
here indicates 
an n-channel 
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ELECTROLUMINESCENT ROW DRIVERS 


logic diagram (positive logic) 


SUBSTRATE 
COMMON 


STROBE 


ENABLE 


DATA 
IN 


CLOCK 


CONTROL 
INPUTS 
SHIFT 
REGISTERS 
OUTPUTS 
FUNCTIONS 
CLOCK 
ENABLE 
STROBE 
R1 THRU 
R32 
SERIAL 
01 
THRU 
032 


~ 
X 
X 
load 
and 
Shift 
T 
R32 
Determined 
by ENABLE 
and 
STROBE 
lOAD 
No ~ 
X 
X 
No Change 
R32 
Determined 
by ENABLE 
and 
STROBE 


X 
l 
H 
As determined 
above 
R32 
All 
Q outputs 
off 
ENABLE 


X 
H 
H 
As determined 
above 
R32 
Determined 
by R1 through 
R32 


STROBE 
X 
X 
l 
As determined 
above 
R32 
All 
Q outputs 
on 


H = high level, L = low level, X = irrelevant, 
~ = high-ta-Iow 
transition. 
tRegister 
R32 takes 
on the state of R31. R31 takes on the state of R30, ... 
R2 takes on the state of R1, and R1 takes 
on the state of 


the 
data 
input. 
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ELECTROLUMINESCENT 
ROW DRIVERS 


CLOCK ----U 
u 
~ 
_ 


DATA IN 
~---- 
- 
- 
--- 
- 
--- 
---- 
_. 


______ 
Il~__ 
I1---------- 
_______ 
n~__n------- 


SUBSTRATE COMMON 


VIH 


SUBSTRATE COMMON 


VIH 


SUBSTRATE COMMON 


VIH 


SUBSTRATE COMMON 


I 
I 
..,lL 


COMPOSITE ROW 
DRIVE APPLIED TO 
SUBSTRATE COMMON 


--- 
- 
--- 
-HV 


~~'::;~,~ 
~"="~:o~'~.~~: 


SN75552 
I 
--+HV 


Q1 OUTPUT J 
_---..... 
OUTPUT FLOATS 


SN75551 
I 
Q20UTPUT J 


- 
- 
- 
- 
- 
- 
- 
-- 
- 
- 
-HV 


SN75552 'l 
~UTPUT 
--+HV 
J 
OUTPUT FLOATS 
FLOATS 


HV = hi9~~:I~aT:eUT 
__Iol 
ti_ 
_ 
-HV 


NOTE: 
During operation 
CLOCK, 
DATA 
IN, ENABLE, and STROBE are referenced 
to the Composite 
Row Drive signal received at the 
SUBSTRATE 
COMMON 
pin of the device. 
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ELECTROLUMINESCENT ROW DRIVERS 


absolute 
maximum 
ratings 
over operating 
free-air 
temperature 
range (unless otherwise 
noted) 


Supply 
voltage, 
VCC (see Note 
1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
18 V 
Off-state 
Q output 
voltage, 
VO(off) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
225 
V 
Input 
voltage. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
VCC + 0.3 
V 
Substrate 
common 
terminal 
current 
(see Note 
2) 
1.5 A 
Continuous 
total 
power 
dissipation. 
. . . . . . . . . . . . . . . . . . . . . . . . . .. 
See Dissipation 
Rating 
Table 
Operating 
free-air 
temperature 
range: 
SN65551, 
SN65552 
-40°C 
to 85°C 


SN75551, 
SN75552 
OOCto 
70°C 
Storage 
temperature 
range 
- 65°C 
to 
150°C 
Case temperature 
for 
10 seconds: 
FN package. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
260°C 
Lead temperature 
1,6 mm (1/16 
inch) from 
case for 
10 seconds: 
N package 
260°C 


TA :s 25°C 
DERATING 
FACTOR 
TA 
- 
70°C 
TA 
- 
85°C 
PACKAGE 


POWER 
RATING 
ABOVE 
TA 
- 
25°C 
POWER 
RATING 
POWER 
RATING 


FN 
1700 
mW 
13.6 mW/oC 
1088 mW 
884 mW 


N 
1250 mW 
10.0 mW/oC 
800 
mW 
650 mW 
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MIN 
NOM 
MAX 
UNIT 


VCC 
Supply 
voltage 
10.8 
12 
15 
V 


VCC 
~ 
10.8 
V 
8.1 
11.1 
VIH 
High-level 
input voltage 
(see Figure 1) 
V 
VCC 
= 15 V 
11.25 
15.3 


VCC 
~ 
10.8 
V 
-0.3 
2.7 
VIL 
Low-level 
input 
voltage 
(see Figure 
1l 
V 
VCC 
= 15 V 
-0.3 
3.75 


Vo{off) 
Off-state 
Q output 
voltage 
0 
200 
V 
On-state output current, duty cycle :s; 1%, 
VCC 
= 10.8 
V, 
TA 
= 25°C 
50 


lo{onl 
mA 
(see Figures 
2, 3, and 4) 
VCC 
= 15 V, 
TA 
= 25°C 
80 


10K 
Output 
clamp 
current 
-45 
mA 


fclock 
Clock 
frequency 
0 
4 
MHz 


tw 
Pulse duration, 
CLOCK high or low 
125 
ns 


tsu 
Setup time, 
DATA 
IN before 
CLOCK Isee Figure 
51 
50 
ns 


th 
Hold time, 
DATA 
IN after 
CLOCK 
Isee Figure 51 
100 
ns 


I SN65551, 
SN65552 
-40 
85 


TA 
Operating 
free-air temperature 
I SN75551, 
SN75552 


°C 
0 
70 


PARAMETER 
TEST CONDITIONS 
MIN 
MAX 
UNIT 


loloffl 
Off-state 
Q output 
current 
Vo 
= 200 
V 
10 
~A 


VoH 
High-level 
output 
voltage 
I 
Serial outputs 
10 ~ 
-100 
~A 
VCC-1.5 
V 


I 
Q outputs 
10L = 50 mA, 
See Figure 3 
30 
VOL 
Low-level 
output 
voltage 
I 
Serial output 


V 


10L = 100 ~A 
1 


IIH 
High-level 
input current 
VI @VCC 
1 
~A 


IlL 
Low-level input current 
VI = 0 
-1 
~A 


ICC 
Supply current from Vcc 
250 
~A 


PARAMETER 
TEST CONDITIONS 
MIN 
MAX 
UNIT 


tpHL 


Propagation 
delay time, 
high-ta-Iow 
200 
ns 
level SERIAL OUTPUT 
from 
CLOCK 


Propagation 
delay time. 
low-ta-high 


CL = 20 pF to ground, 
See Figure 6 


tpLH 
200 
ns 


level SERIAL OUTPUT 
from 
CLOCK 


tdlonl 


Turn-on 
delay 
time, 
Q outputs 
10L ~ 50 mA, 
STR08E 
at VCC, 
500 
ns 
from 
ENA8LE 
RL = 1.4 klJ to 100 V. See Figure 7 
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2 
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MAXIMUM 
ON-STATE 
Q OUTPUT CURRENT 
vs 
SUPPLY VOLTAGE 


Duty Cycle';; 
1% 


TA = 25°C 
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« 
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I 
90 
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60 
0 
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50 
! 
40 
'" 
cii 
C: 
30 
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I 
20 
C0§ 
10 
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VCCI_ 
1~ V\ 


I 
I 
, 
/ 
VCC - 
12 V 
" 
L.--" 
-I 
//' 
VCC - 
10.8 V 
" 


SOA I~ 


Duty Cycle 
:5 1% 
TA - 
25°C 


110 
« 
100 
E 
I~ 
90 
c:~:; 
80 
u 
c: 
70 
0.., 
'"a 
60 
'" 
Vl 
:; 
50 
So 


40 
:l0 
I 
30 
~ 
'".,:§ 
20 


~ 
Duty Cycle 
:5 1% 


........•..• 


..••...•... 


~ 


••.••.•..... 


.......... 
VCC - 
15 V 


•.......••.. 


~ 
--- 


~ --- 
VCC - 
10.8 V 


o o 
20 
40 
60 
80 
100 
120 
140 


Vo-Output 
Voltage-V 


SOA 
= Safe Operating 
Area 


FIGURE 
3 


t Data for tempera 
ures below ooe and above 700e 
apply only for SN65551 
and SN65552. 


I 
I 
I 
I4-----tw 
.1 
I+--tsu---+f+-th~ 
<XXXk 
,""0 
Xxxx;------ 
VIH 
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FIGURE 
5. 
INPUT 
TIMING 
VOLTAGE 
WAVEFORMS 
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" ~_,---?f 
VIH 
p 
5~~ 
__ 
~ 
VIL 
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,... tpLH 
-.I 
,...tpHL 


~ 
f+--------- 
VOH 
50% 
\50% 
"".------- 
VOL 


ENABLE 
-F\---------- 
VIH 
-------1 
-------- 
VIL 


I: 
"1\9"0%-- -- 
100 V 
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• 
Each Device Drives 32 Electrodes 


• 
60-V Output Voltage Swing Capability 


• 
15-mA Output Source and Sink Current 
Capability 


• 
High-Speed Serially-Shifted Data Input 


• 
Totem-Pole Outputs 


• 
Latches on All Driver Outputs 


description 


The 
SN65553, 
SN65554, 
SN75553, 
and 
SN75554 
are monolithic BIDFETt integrated 
circuits designed to drive the column electrodes 
of an electroluminescent display. The SN65554 
and SN75554 output sequence is reversedfrom 
the SN65553 and SN75553 for ease in printed 
circuit board layout. 


The devices consist of a 32-bit shift register, 32 
latches, and 32 output AND gates. Serial data 
is entered into the shift register on the low-to- 
high transition of CLOCK. When high, LATCH 
ENABLEtransfers the shift register contents to 
the outputs of the 32 latches. When OUTPUT 
ENABLEis high, all Q outputs are enabled. Serial 
data output from the shift register may be used 
to cascade shift registers. This output is not 
affected 
by 
LATCH 
ENABLE or 
OUTPUT 
ENABLE. 


The SN65553 and SN65554 are characterized 
for 
operation 
from 
- 40 °C 
to 
85°C. 
The 
SN75553 and SN75554 are characterized for 
operation from O°C to 70°C. 


SN65553. 
SN6555' 
SN75553. 
SN75554 
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017 
016 
015 
014 
013 
012 
011 
010 
09 
08 
07 
06 
05 
04 
03 
02 
01 
SERIAL OUT 
CLOCK 
GND 


N PACKAGE 


(TOP VIEW) 


SN65553. SN75553 


FN PACKAGE 


(TOP VIEW) 


SN65553,SN75553 


018 
019 
020 
021 
022 
023 
024 
025 
026 
027 


028 
029 
030 
031 
032 


OUTPUT 
ENA8LE 
DATA IN 


LA TCH ENABLE 


VCC1 
VCC2 


011 
010 
09 
08 
07 
06 
05 
04 
03 
02 
01 


6 
5 
4 
3 
2 
1 4443424140 


7 
39[ 


8 
381 
9 
371 


10 
361 


11 
35 


12 
34 


13 
33 


14 
32 


15 
31 


16 
30 


17 
29 
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016 
017 
018 
019 
020 
021 
022 
023 
024 
025 


026 
027 
028 
029 
030 
031 
032 


SERIAL OUT 
CLOCK 
GND 


N PACKAGE 


(TOP 
VIEW) 


SN65554. SN75554 


CMOS/EL lllSP 


OUTPUT ENABLE 1251EN3 


LATCH ENABLE 1231C2 


SRG 
32 
CLOCK (191 
Cll .•• 


DATA IN (24110 


FN PACKAGE 


(TOP 
VIEW) 


SN65554. SN75554 


015 
014 
013 
012 
011 
010 
09 
08 
07 
06 
05 
04 
03 
02 
01 
OUTPUT 
ENABLE 


DATA IN 
LA TCH ENABLE 


VCCl 
VCC2 


omcor---.<OLl><o::t"MC'\4 
NN 
•....•....•...•....•....•...•...•....•... 
00000000000 
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3 2 
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14 
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030 
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J17 
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117101 
(16) 02 


(26101 
(27)02 


[> 
3 (401015 


[> 
3 
(1) 016 
20 
[> 
"(11017 


20 
[> 
(401018 


20 
[> 
3 (271031 


20 
[> 
3 
(26) 032 


1181SERIAL OUT 


[> 
3 (;61031 
[> 
3 (17) 032 
(181SERIAL OUT 


tThese symbols are in accordance with ANSIIIEEEStd 91-1984 and lEe Publication617- 12. 
Pin numbers 
shown 
are for N packages. 


010 
09 
08 
07 
06 
05 
04 
03 
02 
01 


NC 
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logic diagram (positive 
logic) 


OUTPUT 
ENABLE 


LATCH 
ENABLE 


DATA 
IN 


CLOCK 


CONTROL 
INPUTS 
OUTPUTS 
SHIFT REGISTER 
LATCHES 


FUNCTION 
LATCH 
OUTPUT 


R1 THRU 
R32 
LC1 THRU 
LC32 
SERIAL 
01 
THRU 
022 
CLOCK 
ENABLE 
ENABLE 


t 
X 
X 
Load and shift T 
Determined 
by 
R32 
Determined 
by 


LOAD 


Not 
LATCH 
ENABLE * 
R32 
OUTPUT 
ENABLE 
X 
X 
No change 


X 
L 
X 
As determined 
Stored 
data 
R32 
Determined 
by 


LATCH 


X 
H 
X 
above 
New 
data 
R32 
OUTPUT 
ENABLE 


OUTPUT 
X 
X 
L 
As determined 
Determined 
by 
R32 
AUL 


ENABLE 
X 
X 
H 
above 
LATCH 
ENABLE * 
R32 
LC1 thru 
LC32. 
respectively 


H = high level, 
L = low 
level, 
X 
= irrelevant, 
t = low-to-high-level 
transition. 
tR32 
and the serial output 
take 
on the state 
at R31. 
R31 takes 
on the state 
of R30 •... 
R2 takes 
on the state 
of R1. and R1 takes 
on 
the state of the data input. 


*New 
data enter 
the latches 
while 
LATCH 
ENABLE is high. 
These 
data 
are stored 
while 
LATCH 
ENABLE 
is low. 
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CLOCK 
~ 
n n n n 
nJ1J1J1JlJ 
UUUUL 
••• 


DATA 
IN I 
VA_L_ID 
I_R_RE_L_E_VA_N_T 
_ 


LATCH 
CONTENTS 
PR_E_V_IO_U_S_L_y_S_T_O_R_ED_D_A_TA 
N_E_W_DA_T_A_V_A_LI_D 
_ 


EQUIVALENT 
OF 
EACH 
INPUT 


VCCI 


TYPICAL 
OF 
ALL 
Q OUTPUTS 


VCC2 
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absolute maximum 
ratings over operating 
free-air temperature 
range (unless otherwise 
noted) 


Supply voltage, VCC1 (see Note 1) . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
18 V 
Supply voltage, VCC2 
...............................•...................... 
70 V 
Input voltage 
VCC1 + 0.3 V 
Ground current. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
700 mA 
Continuous total power dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . .. 
See Dissipation Rating Table 
Operating free-air temperature range: SN65553, SN65554 
. . . . . . . . . . . . . . . . .. 
- 40°C to 85 °C 


SN75553, SN75554 
OOCto 70°C 
Storage temperature range 
- 65°C to 150°C 
Case temperature for 10 seconds: FN package. . . . . . . . . . . . . . . . . . . . . . . 
260°C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: N package. . . . . . . . . . . .. 
260°C 


TA 
'" 
25°C 
DERATING 
FACTOR 
TA 
- 
70°C 
TA 
- 
85°C 
PACKAGE 
POWER RATING 
A80VE 
TA 
- 
25°C 
POWER RATING 
POWER RATING 


FN 
1700 
mW 
13.6 
mW/oC 
1088 
mW 
884 
mW 


N 
1250 
mW 
10.0 
mW/oC 
800 
mW 
650 
mW 


MIN 
NOM 
MAX 
UNIT 


Supply 
voltage, 
VCCl 
10.8 
12 
15 
V 


Supply 
voltage, 
VCC2 
0 
60 
V 


High-level 
input 
voltage, 
VIH (see Figure 
1) 
VCC1 = 
10.8 
V 
8.1 
11.1 


V 


VCC1 = 
15 V 
11.25 
15.3 


Low-level 
input 
voltage, 
VIL (see Figure 
1) 
VCC1 = 10.8 
V 
-0.3 
2.7 
V 


VCC1 
= 15 V 
-0.3 
3.75 


High-level 
output 
current, 
IOH 
-15 
mA 


Low~level 
output 
current, 
IOL 
15 
mA 


Output 
clamp 
current, 
10K 
20 
mA 


Clock 
frequency, 
fclock 
0 
6.25 
MHz 


Pulse duration, 
CLOCK high or low, 
twlCLKI 
(see Figure 21 
80 
ns 


Pulse duration, 
LATCH 
ENABLE, twlLE\ 
(see Figure 4) 
80 
ns 


Data setup 
time 
before 
CLOCK f, tsu (see Figure 2) 
20 
ns 


Data hold time 
after 
CLOCK t. th Isee Figure 2) 
80 
ns 


Operating 
free-air 
temperature. 
TA 
I SN65553, 
SN65554 
-40 
85 


I SN75553, 
SN75554 
°C 
0 
70 


electrical 
characteristics 
over recommended 
ranges of VCC1 and operating 
free-air temperature, 
VCC2 
- 
60 V (unless otherwise 
noted) 


PARAMETER 
TEST CONDITIONS 
MIN 
MAX 
UNIT 


VOH 
High-level 
output 
voltage 
Q outputs 
10 ~ 
-15 
mA 
57 


SERIAL OUT 


V 


10 ~ 
-100 
~A 
VCC1-l.5 


VOL 
Low-level 
output 
voltage 
Q outputs 
10L ~ 
15 mA 
8 
V 
SERIAL OUT 
10L ~ 
100 ~A 
1 


IIH 
High-level 
input 
current 
VI = VCC1 
1 
~A 


IlL 
Low-level 
input 
current 
VI = 0 
-1 
~A 


ICC1 
Supply 
current 
from 
V CC 1 
5 
mA 


'CC2 
I SN65553, 
SN65554 
12 


Supply 
current 
from 
VCC2 
I SN75553, 
SN75554 
mA 
10 
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PARAMETER 
TEST CONOITIONS 
MIN 
MAX 
UNIT 


tpHL 
Propagation 
delay time, 
high-to-Iow-Ievel 


140 
ns 
SERIAL OUT from 
CLOCK 
CL = 20 pF to ground, 


tpLH 


Propagation 
delay 
time, 
low-to-high-Ievel 
See Figure 
3 
140 
ns 
SERIAL OUT from 
CLOCK 


tDHL 


Delay time, 
high-to-Iow-Ievel 
CL = 20 pF to ground, 
500 
ns 
o output 
from 
LATCH 
ENABLE 
See Figure 
4 


tDLH 


Delay time, 
low-to-high-Ievel 
CL = 20 pF to ground, 


1 
o output 
from 
LATCH 
ENABLE 
See Figure 4 


p.S 


RECOMMENDED 
OPERATION 
CONDITIONS 


INPUT 
VOLTAGE 
LOGIC·LEVEL 
LIMITS 


vs 


SUPPLY 
VOLTAGE 
VCCl 
12 


10 


>I 
8 
.• 
'"~ 
"0> 
6 
.. 
"c.c 
I 
4 
Max;mumVIL 
-> 


2 


0 
10 
11 
12 
13 
14 
15 


VCC-Supply 
Voltage-V 


FIGURE 1 


TEXAS 
~ 
INSTRUMENTS 


SN65553. 
SN65554. 
SN75553. 
SN75554 
ElECTROLUMINESCENT COLUMN DRIVERS 


/4---twICLKI--.j 
I 
I 
: 
-:-----VIH 


I 
I 


50% 
I 
I 
I 
I 


I 
, 


I----twICLKI--.l 


I+--tsu~th---.j 
, 
I 
<><XXX 
,.em xxxxr 
V,L 


____ 
J!O% 


I 
I 
I 
---------- 
VOH 


: fO% 


tPLH~ 
~ 
- 
- 
- 
- 
-- 
- 
--- 


,m'->ji;-- --- n-- 


FIGURE 3. 
VOLTAGE WAVEFORMS 
FOR PROPAGATION DELAY 
CLOCK TO SERIAL OUTPUT 


LATCHENABLE 
{50% 
tWILEI~5~ 
- 
- 
- 
- 
:',: 


I 
It+tD_L-H-------- 


Q OUTPUT 
•..•:_~_10~ 
_ 


I 
I 
i 1\0%--------- 


I+.+-tDHL 


FIGURE 4. 
VOLTAGE WAVEFORMS 
FOR DELAY TIMES. 
LATCH ENABLE TO Q OUTPUTS 
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SN65555, SN65556, SN75555, SN75556 
ELECTROLUMINESCENT 
COLUMN 
DRIVER 


• Each Device Drives 32 Electrodes 


• 90-V Output Voltage Swing Capability 
Using Ramped Supply 


• 15-mA Output Source and Sink Current 
Capability 


• High-Speed Serially-Shifted Data Input 


• Totem-Pole Outputs 


• Latches on All Driver Outputs 


description 


The 
SN65555, 
SN75555, 
SN65556, 
and 
SN75556 
are monolithic 
BIDFETt integrated 
circuits designed to drive the column electrodes 
of an electro-luminescent display. The SN65556 
and SN75556 output sequence is reversed from 
the SN65555 and SN75555 for ease in printed 
circuit board layout. 


The devices consist of a 32-bit shift register, 32 
latches, and 32 output AND gates. Serial data 
is entered into the shift register on the low-to- 
high transition of CLOCK. When high, lATCH 
ENABLEtransfers the shift register contents to 
the outputs of the 32 latches. When OUTPUT 
ENABLEis high, all Q outputs are enabled. Data 
must be loaded into the latches and OUTPUT 
ENABLE must be high before supply voltage 
VCC2 is ramped up. 


Serial data output from the shift register may be 
used to cascadeshift registers. This output is not 
affected 
by 
lATCH 
ENABLE or 
OUTPUT 
ENABLE. 


The SN65555 and SN65556 are characterized 
for 
operation 
from 
- 40°C 
to 
85 °C. 
The 
SN75555 and SN75556 are characterized for 
operation from OOCto 70°C. 
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SERIAL OUT 


CLOCK 
GND 


SN65555, SN75555 


N PACKAGE 


(TOP 
VIEW) 


SN65555, SN75555 
FN PACKAGE 


(TOP 
VIEW) 


018 
019 
020 
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022 
023 
024 
025 
026 
027 


028 
029 
030 
031 
032 


OUTPUT 
ENABLE 
DATA IN 
LA TCH ENABLE 


VCC1 
VCC2 


65432 
1 44434241 
40 


011 
7 
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05 
13 
33 
029 
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INSTRUMENTS 


SN65555, 
SN65556, 
S~175555,SN75556 
ELECTROLUMINESCENT COLUMN DRIVER 


SN65556. 
SN75556 
N PACKAGE 


(TOP VIEW) 


016 
017 
018 
019 
020 
021 
022 
023 
024 
025 
026 
027 
028 
029 
030 
031 
032 


SERIAL OUT 
CLOCK 


GND 


015 
014 
013 
012 
011 
010 
09 
08 
07 
06 
05 
04 
03 
02 
01 
OUTPUT 
ENABLE 


DATA 
IN 
LATCH 
ENABLE 


VCCl 


VCC2 


SN65556. 
SN75556 


FN PACKAGE 


(TOP VIEW) 


omoot'--<OI.O¢ 
MN~ 
NN..- 
•....•.... 
..-•.... 
..-.....•....•.... 
00000000000 


6 
5 
432 
1 4443424140 


022 
7 
39 
010 


023 
8 
38 
09 


024 
9 
37 
08 


025 
10 
36 
07 


026 
11 
35 
06 


027 
12 
34 
05 


028 
13 
33 
04 


029 
14 
32 
03 


030 
15 
31 
02 


031 
16 
30 
01 


032 
17 
29 
NC 


1819202122 
23242526'27 
28 


I-UUU:::ll:QN 
•....WWW 
=>ZZZUZUU.....J....J.....J 
o 
0 t:J U U"'''' '" 
...J 
...J »~~~ 
« 
u 
www 


cc 
w 
(J) 


117) 01 
126} 01 


116102 
121102 
.. 


111017 
20 
l> 
3 
(4111015 
1401018 
20 
l> 
3 
111016 
. 


i271 031 
. 
20 
l> 
20 
l> 
116) 031 


21> l> 
126}032 
20 
l> 
(17) 032 


1181SERIAL OUT 
1181SERIAL OUT 


tThese 
symbols 
are in accordance 
with 
ANSI/lEEE Std 91-1984 
and IEC Publication 
617-12. 


Pin numbers 
shown 
are for N packages. 


TEXAS "'!1 
INSTRUMENTS 


SN65555, 
SN65556, 
SN75555, 
SN75556 


ELECTROLUMINESCENT 
COLUMN 
DRIVER 


logic diagram (positive logic) 


VCC2 


OUTPUT 
ENABLE 


LATCH 
ENABLE 


2B STAGES 


103 THRU 
030) 


NOT 
SHOWN 


CONTROL 
INPUTS 
OUTPUTS 


SHIFT REGISTER 
LATCHES 


FUNCTION 
LATCH 
OUTPUT 
R1 THRU R32 
LC1 THRU LC32 
SERIAL 
01 
THRU 032 


CLOCK 
ENABLE 
ENABLE 


! 
X 
X 
Load and shift t 


Determined 
by LATCH 
ENABLE I 


R32 
LOAD 
Determined 
by OUTPUT 
ENABLE 
No! 
X 
X 
No change 
R32 


X 
L 
X 
Stored data 
R32 


LATCH 
As determined 
above 
Determined 
by OUTPUT 
ENABLE 
X 
H 
X 
New data 
R32 


OUTPUT 
X 
X 
L 
Determined 
by LATCH 
ENABLE I 


R32 
All L 


As determined 
above 
ENABLE 
X 
X 
H 
R32 
LC1 thru LC32, 
respectively 


H = high level, L = low level, X = irrelevant, 
I = low-to-high-level 
transition. 
tA32 
and the serial output take on the state of R31, 
R31 takes on the state of R30 .... 
R2 takes on the state of R1, and R1 takes on 
the state of the data input. 


lNew 
data 
enter 
the 
latches 
while 
LATCH 
ENABLE 
is high. 
These 
data 
are stored 
while 
LATCH 
ENABLE 
is low. 


TEXAS -II} 
INSTRUMENTS 


SN65555, SN6555L 
SN75555, SN75556 
ELECTROLUMINESCENT 
COLUMN 
DRIVER 


CLOCK 
---, 
n n n n 
JlJ1.J1J1JU 
u u U U L••• 


DATA 
IN ~ 
V_A_L_I_D 
IR_R_E_L_E_V_A_N_T 
_ 


OUTPUT 
ENABLE 
_ 
\_--- 


EQUIVALENT 
OF EACH 
INPUT 


VCCl 


I 
VALID 
\ 


TYPICAL 
OF ALL 
Q OUTPUTS 


VCC2 


TEXAS '1!1 
INSTRUMENTS 


SN65555, 
SN65556, 
SN75555. 
SN75556 


ELECTROLUMINESCENT COLUMN DRIVER 


absolute maximum 
ratings over operating free-air temperature 
range (unless otherwise 
noted) 


Supply voltage, VCC1 (see Note 1)...................................... 
18 V 
Supply voltage, VCC2 (see Note 2) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
90 V 
Input voltage 
............................•........................ 
VCC1 + 0.3 V 
Ground current. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
700 mA 
Continuous total power dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . .. 
See Dissipation Rating Table 
Operating free-air temperature range: SN65555. SN65556 
. . . . . . . . . . . . . . . . .. 
- 40 DCto 85°C 
SN75555. SN75556 
ODCto 70DC 
Storage temperature range 
- 65 °C to 150 DC 
Case temperature for 10 seconds: FN package. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
260 DC 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: N package. . . . . . . . . • . .. 
2600C 


NOTES: 
1. 
Voltage 
values are with 
respect to network 
ground terminal. 


2. 
These devices 
have been designed 
to be used in applications 
in which 
the high+valtage 
supply, 
VCC2. is switched 
to ground 


before changing the state of the outputs. 


TA 
'" 
25°C 
DERATING 
FACTOR 
TA 
- 
70°C 
TA 
- 
85°C 
PACKAGE 


POWER RATING 
ABOVE 
TA 
- 
25°C 
POWER RATING 
POWER RATING 


FN 
1700 
mW 
13.6 
mW/oC 
1088 
mW 
884 
mW 


N 
1250 
mW 
10.0 
mW/oC 
800 
mW 
650 
mW 


MIN 
NOM 
MAX 
UNIT 


VCCl 
Supply 
voltage 
10.8 
12 
15 
V 


VCC2 
Supply 
voltage 
a 
80 
V 


VCCl ~ 10.8 
V 
8.1 
11.1 
VIH 
High-level 
input voltage 
(see Figure 1) 
V 


VCCl 
= 15 V 
11.25 
15.3 


VIL 
Low-level 
input voltage 
(see Figure 1) 
VCCl 
= 10.8 
V 
-0.3t 
2.7 


V 
VCCl 
= 15 V 
-0.31 
3.75 


IOH 
High-level 
output 
current 
-15 
mA 


IOL 
Low-level 
output 
current 
15 
mA 


10K 
Output 
clamp current 
20 
mA 


fclock 
Clock frequency 
a 
6.25 
MHz 


twfCLKI 
Pulse duration, 
CLOCK high or low 
Isee Figure 21 
80 
ns 


twlLEI 
Pulse duration, 
LATCH 
ENABLE 
80 
ns 


Setup time 


DATA 
IN before 
CLOCK! 
Isee Figure 21 
20 
tsu 
OUTPUT 
ENABLE before 
VCC2! 
Isee Figure 41 
500 
ns 


Hold time 


DATA 
IN after 
CLOCK! 
Isee Figure 21 
80 
th 
ns 


OUTPUT 
ENABLE after 
V CC2! 
(see Figure 4) 
lOa 


dv/dt 
Rate of rise for VCC2 
80 
V/~s 


TA 
Operating 
free·air temperature 


SN65555, 
SN65556 
-40 
85 


°C 


SN75555. 
SN75556 
a 
70 


tThe 
algebraic 
convention, 
in ~hich 
the least positive 
(most negative) 
value is designated 
minimum, 
is used in this data sheet for logic 
voltage 
levels. 


TEXAS -II} 
INSTRUMENTS 


SN65555. SN65556, SN75555. SN75556 
ELECTROLUMINESCENT 
COLUMN 
DRIVER 


electrical 
characteristics 
over recommended 
operating 
free-air 
temperature 
range. V CC 1 = 12 V. 
VCC2 
= 80 V 


PARAMETER 
TEST 
CONDITIONS 
MIN 
MAX 
UNIT 


Q outputs 
10 = 
-15 
mA 
77 


VOH 
High-level 
output 
voltage 
V 
SERIAL 
OUT 
'a = 
-100 
~A 
10.5 


Q outputs 
10L 
~ 
15 mA 
8 
VOL 
Low·level 
output 
voltage 
V 
SERIAL 
OUT 
10L 
~ 
100 
~A 
1 


IIH 
High-level 
input current 
VI 
= 12 V 
1 
~ 


IlL 
Low-level 
input current 
VI 
= a 
-1 
~A 


ICC1 
Supply 
current 
from 
VCC1 
2 
mA 


ICC2 
Supply 
current 
from 
V Ce2 
5 
mA 


PARAMETER 
TEST 
CONDITIONS 
MIN 
MAX 
UNIT 


tpHL 
Propagation delay time, high-to-low-Ievel 
140 
ns 
SERIAL 
OUT 
from 
CLOCK 
CL 
~ 
20 
pF to ground, 
VCC2 
= 0, 


tpLH 
Propagation 
delay time, 
low-to-high-Ievel 
See Figure 
3 


140 
SERIAL 
OUT 
from 
CLOCK 
ns 


td 
Delay time, 
VCC2 to Q outputs 
dv/dt 
= 80 V/~s, 
See Figure 
4 
100 
ns 


vs 


SUPPLY VOLTAGE VCC1 


> 
8 
I.'e,:J 
"0> 
6 
~ 
::I 
Q. 
c:I 
4 
> 


2 


0 


10 
11 
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DRIVER 


M--tw(CLKI---.l 
I 
.J. 
VIH 
I 
I 


I 
I 
I 


~tw(CLKI--+t 


I4'-"tsu~ 
th--+l 
_- 
I _---- 
•• : _~__ -_ 
VIH 


DATA IN ~ 
VALID "KfYY.) 
VIL 


FIGURE 
2. 
INPUT 
TIMING 
VOLTAGE 
WAVEFORMS 


CLOCK 
t~ 
-.l 
!4-tPLH 
I 
I:1-50%--_--_--_-_-_-_-::: 


I 


~ 
!4-tPHL 


SERIAL OUT 
-----~~- 
- 
- 
- 
- 
- 
- 
VOH 


_.-------- 
VOL 


FIGURE 3. 
VOLTAGE 
WAVEFORMS 
FOR PROPAGATION 
DELAY 


CLOCK 
TO SERIAL 
OUTPUT 
~~::~~{5~ 
'r;---::: 


I 
I 
VCC2 
'su 
__ ~_y~-----l 
..~~~_~_I_th_-_-_-_- 
::V 


I 
tel-+! 1.-_-_ 
V 
VALID 
\- 
- 
----VOH 


~_ 
VOL 


TEXAS '1!1 
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• 
High-Voltage 
Open-Collector 
N-P-N Outputs 
Using 
Ramped 
Supply 


• 
300-mA 
Output 
Current 
Capability 


• 
CMOS-Compatible 
Inputs 


• 
Very 
Low 
Steady-State 
Power 
Consumption 


description 


These devices are monolithic 
BIDFETt 
integrated 
circuits 
designed 
to drive the row electrodes 
of 
an 
electroluminescent 
display. 
All 
inputs 
are 
CMOS-compatible 
and 
all 
outputs 
are 
high- 
voltage 
open-collector 
n-p-n 
transistors. 
The 
SN65558 
and SN75558 
output 
sequences 
are 
reversed 
from 
the SN65557 
and SN75557 
for 
ease in printed 
circuit 
board 
layout. 


The devices 
consist 
of a 32-bit 
shift 
register, 
32 
AND gates, 
and 32 output 
OR gates. 
Typically, 


a 
composite 
row 
drive 
signal 
is 
externally 
generated 
by a high-voltage 
switching 
circuit and 
applied to the SUBSTRATE 
COMMON 
terminal. 


Serial data is entered 
into the shift 
register 
on 
the high-to-Iow 
transition 
of the clock 
input. 
A 
high ENABLE allows 
those 
outputs 
with 
a high 
in 
their 
associated 
register 
to 
be 
turned 
on 


causing 
the corresponding 
row to be connected 
to 
the 
composite 
row 
drive 
signal. 
When 
STROBE is low, all output 
transistors 
are turned 
on. The Serial Data output 
(SERIAL OUT) from 
the 
shift 
register 
may 
be 
used 
to 
cascade 
additional 
devices. 
This output 
is not affected 
by 
the 
ENABLE or STROBE inputs. 


The SN65557 
and SN65558 
are characterized 


for 
operation 
from 
-40DC 
to 
85DC. 
The 
SN75557 
and SN75558 
are characterized 
for 
operation 
from 
0 DC to 70 DC. 


SN65557. 
SN65558. 
SN75557. 
SN75558 


ELECTROLUMINESCENT ROW DRIVERS 


SN65557. 
SN75557 
... 
FN PACKAGE 


(TOP 
VIEW) 


6 
5 
4 
3 
2 
1 4443424140 


7 
39 
8 
~ 
9 
37 


10 
36 


11 
35 


12 
34 


13 
33 


14 
32 


15 
31 


16 
30 


17 
29 


1819202122232425262728 


SN65558, 
SN75558 
... 
FN PACKAGE 


(TOP 
VIEW) 


6 
5 
432 
1 4443424140 


NC 
7 
39 


011 
8 
38 


010 
9 
37 


09 
10 
36 


08 
11 
35 


07 
12 
34 


06 
13 
33 


05 
14 
32 


04 
15 
31 


03 
16 
30 


02 
17 
29 


1819202122 
2324 2526 27 28 
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SN65557, SN65558, SN75557, SN75558 
ELECTROLUMINESCENT 
ROW DRIVERS 


C> 
Q 
12BIQ, 
I'BI Q, 


C> 
1291Q2 
(171 Q2 


2.3 
C> 
Q 
(38) Q~l 
2.3 
C> 
Q 
(81 Q~l 


2.3 
C> 
Q 
1411Q'2 
2.3 
C> 
Q 
161Q,2 
· 
· 
· 
· 
2.3 
C> 
14410;5 
2.3 
C> 
Q 
111 Q~7 


2.3 
C> 
.Q 
111Q,6 
2.3 
C> 
.Q 
(441 Q'B 


2.3 
C> 
.Q 
(610;, 
2.3 
C> 
.Q 
(41) a;, 


2.3 
C> 
Q 
IBI Q22 
2.3 
C> 
Q 
13BIQ22 
· 
· 
· 
· 
· 
(29)0;' 
2.3 
C> 
Q 
('71 Q3' 
2.3 
C> 
Q 
2.3 
C> 
Q 
I,BI Q32 
2.3 
C> 
Q 
12BIQ32 


(20) 
SERIAL 
OUT 
(20) 
SERIAL 
OUT 


'These 
symbols 
are in accordance 
with 
ANSI/IEEE Std 91·1984 
and lEe Publication 
617·12. 


SUBSTRATE 


COMMON 


STROBE - 


ENABLE 


TEXAS 
." 
INSTRUMENTS 


SN65557. SN65558. SN75557. SN75558 


ELECTROLUMINESCENT 
ROW 
DRIVERS 


CONTROL 
INPUTS 
SHIFT 
REGISTERS 
OUTPUTS 
FUNCTION 


R1 THRU 
R32 
01 
THRU 
032 
CLOCK 
ENABLE 
STROBE 
SERIAL 


j 
X 
X 
Load 
and 
Shift t 
R32 
Determined 
by ENABLE 
and 
STROBE 
LOAD 
No j 
X 
X 
No Change 
R32 
Determined 
by ENABLE 
and 
STROBE 


X 
L 
H 
As determined 
above 
• R32 
All 
0 outputs 
off 
ENABLE 


X 
H 
H 
As determined 
above 
R32 
Determined 
by R1 through 
R32 


STROBE 
X 
X 
L 
As determined 
above 
R32 
All 
0 
outputs 
on 


H = high level, 
L = low 
level, 
X = irrelevant, 
• = high-to·low 
transition. 


tRegister 
R32 takes on the state of R31, 
R31 takes on the state of R30,., 
.. R2 takes on the state of R1, and R1 takes on 
the state of the data input. 


TEXAS 
." 
INSlRUMENlS 


SN65557, SN65558, SN75557, SN75558 
ELECTROLUMINESCENT 
ROW DRIVERS 


----- 
_-----~ 
~--------- 
VIH 
aoa 
U 
U - 
- 
- 
- 
- 
- 
- 
- 
- 
- 
SUBSTRATE 
COMMON 


DATA 
IN 
~n--------------- ~~STRATE 
COMMON 


SN65557. 
SN75557 
rI 
r-,-------VIH 


ENABLE -----.. 
~----. 
-------- 
SUBSTRATE 
COMMON 


SN65558. 
SN75558 
- 
- 
- 
VIH 


ENABLE 
SUBSTRATE 
COMMON 


RAMPED 
COMPOSITE 
ROW 
DRIVE APPLIED TO 
SUBSTRATE 
COMMON 
u 
~:V 


V 
~:V 


V 
~:V 


~~:V 


TEXAS 
~ 
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SN65557, SN65558, SN75557, SN75558 


ELECTROLUMINESCENT ROW DRIVERS 


absolute 
maximum 
ratings 
over operating 
free-air temperature 
range (unless otherwise 
noted) 


Supply voltage, VCC (see Note 1) . . . . . . . . . . . . . . . . . . . . . 
. . . . . .. 
18 V 
Off-state output voltage, VO(off) (see Note 2) . . . . . . . . . . . . . . . . . . . . • . . . . . 
110 V 
Input voltage. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
VCC+ 0.3 V 


Substrate common terminal current (see Note 3) 
. 750 mA 
Continuous total power dissipation at (or below) 
25°C free-air temperature (see Note 4) . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
1700 mW 
Operating free-air temperature range: SN65557, SN65558 
. . . . . . . . .. . 
-40°C 
to 85°C 


SN75557, SN75558 
OOCto 70°C 
Storage temperature range 
- 65°C to 150°C 
Case temperature for 10 seconds. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
260°C 


NOTES: 
1. Voltage 
values are with 
respect 
to SUBSTRAT~ 
COMMON 
terminal. 


2. 
Data must 
be clocked 
into the shift 
register 
and Q outputs 
enabled 
prior to ramping 
SUBSTRATE 
COMMON 
to 
- HV (see 


typical 
operating 
sequence). 


3. 
Duty 
cycle 
is limited 
by package 
dissipation. 


4. For operation above 25°C free-air temperature, 
derate linearly to 1088 mW at 70oe, 
and 884 mW at 85°C at the rate 
of 13.6 
mW/oC. 


MIN 
NOM 
MAX 
UNIT 


Suppiy 
voltage, 
V CC 
10.8 
12 
15 
V 


High-level 
input 
voltage, 
VIH (see Figure 
1) 
VCC 
~ 
10.8 
V 
8.1 
11.1 


V 


VCC = 15 V 
11.25 
15.3 


Low-level 
input 
voltage, 
VIL (see Figure 
1) 
VCC ~ 10.8 
V 
-0.3 
2.7 
V 


VCC = 15 V 
-0.3 
3.75 


Off-state 
Q output 
voltage, 
VOloffl 
-0.3 
100 
V 


On-state 
Q output 
current, 
1010n), duty 
cycle" 
1%, VCC = 15 V 
300 
mA 


Rate of rise for SUBSTRATE 
COMMON, 
dV/dt 
(see Figure 4) 
100 
V/~s 


Clock frequency, 
f clock 
0 
4 
MHz 


Pulse duration, 
CLOCK high or low, 
tw 
125 
ns 
. 
I DATA 
IN before 
CLOCK~ (see Figure 2) 
50 
Setup 
time, 
tsu 
I ENA8LE before 
SUBSTRATE 
COMMON 
~ (see Figure 4) 
500 


ns 


Hold time, 
th, DATA 
IN after 
CLOCK~ (see Figure 2) 
100 
ns 


Operating 
free-air 
temperature. 
TA 
I SN65557, 
SN65558 
-40 
85 
I SN75557, 
SN75558 
°c 
0 
70 


electrical characteristics 
over recommended operating free-air temperature 
range, VCC = 12 V (unless 
otherwise 
noted) 


TEST 


SN65557 
SN75557 


PARAMETER 
SN65558 
SN75558 
UNIT 
CONDITIONS 
MIN 
MAX 
MIN 
MAX 


1010ff) 
Off-state 
Q output 
current 
Va = 
100V 
20 
10 
~A 


VOH 
High-level 
output 
voltage 
I Serial outputs 
10 = 
-100 
~A 
10.5 
10.5 
V 


VVOL 
Low-level 
output 
voltage 
I Q outputs 
10L ~ 
300 
mA 
20 
10 
I Serial output 


V 


10L ~ 
100 ~A 
1 
1 


IIH 
High-level 
input 
current 
VI 
~ 
12 V 
1 
1 
~A 


IlL 
Low-level 
input 
current 
VI = 0 
-1 
-1 
~A 


ICC 
Supply 
current 
from 
V CC 
250 
250 
~ 


TEXAS 
." 
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SN65557, 
SN65558, 
Srn5557, 
SN75558 


ELECTROLUMINESCENT 
ROW 
DRIVERS 


PARAMETER 
TEST 
CONDITIONS 
MIN 
MAX 
UNIT 


tPHL 
Propagation 
delay 
time. 
high-ta-Iow- 
200 
ns 
level 
SERIAL 
OUTPUT 
from 
CLOCK 
CL = 20 
pF to SUBSTRATE 
COMMON 


tpLH 
Propagation 
delay time. 
low-to-high- 
(see Figure 
3) 
200 
ns 
level 
SERIAL 
OUTPUT 
from 
CLOCK 


Turn-on 
delay 
time, 
Q outputs 
dV/dt 
= 
100 
V/~s. 
STROBE 
at VCC. 


500 
ns 
tdlonl 
from 
ENABLE 
RL = 2 klJ to 60 
V Isee Figure 
41 


>I 
8 
Cll 
Cl:! 
"0> 
6 
~ 
:> 
Co 
.E 


I 
4 
5: 


VCC-Supply Voltage-V 


FIGURE 
1 
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• DALLAS, TEXAS 75265 


SN65557, SN65558, SN75557, SN75558 
ELECTROLUMINESCENT 
ROW DRIVERS 


I 
I 
~tw 
~I 
~tsu 
th~ 


.•_ •..•.• 
__ 
•.•.I _---- 
•.•.I '"-..~...-_-VIH 


DATA IN ~ 
VALID 
~VIL 


FIGURE 2. 
INPUT TIMING VOLTAGE WAVEFORMS 


- 
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- 
----VIH 
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VIL 


tpHL 14 
~I 
50S!-- -- 
VOH 


"'",--VOL 


_-_~ 
••.•tPLH 


SERIAL OUT 
Jo% 


f'"O-%----------V'H 
----------~-I- - - - - ------ VIL 
I 


It-tsu-+l4-td~~.\--r-----" 


_.-------- 
-60 V 
I 
I 
---------------g-O-%X" .---- - 0 V 


Q OUTPUT 
\ 


-----VOL 


FIGURE 4. 
VOLTAGE WAVEFORMS 
FOR TURN ON DELAY TIME. 
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SN65557. 
SN65558. 
SN75557. 
SN75558 
ELECTROLUMINESCENT 
ROW DRIVERS 


VCC ~ 
12 V 
TA ~ 25°C 


<t 
250 
Duty· Cycle :s 1% 


E.!. 
c 
~ 
200 
:; 
I.)~ 
:ln 
150 
:; 
O. 
d 
~ 
100 
'" 
U; 
<:o 
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SN65563A. SN65564A, SN75563A, SN75564A 


ELECTROLUMINESCENT ROW DRIVERS 


• 
Each Device 
Drives 
34 Electrodes 


• 
Selectable 
Open-Source 
or Open-Drain 
Output 


• 
Outputs 
Rated at 240 
V 


• 
Output 
Current 
Capability: 


-150 
mA to 100 
mA (SN65') 
-150 
mA to 
120 
mA (SN75') 


• 
CMOS-Compatible 
Inputs 


• 
Very 
Low 
Steady-State 
Power 
Consumption 


description 


The SN65563A. 
SN65564A. 
SN75563A. 
and 
SN75564A 
are monolithic 
BIDFETt 
integrated 


circuits 
designed 
to drive the row electrodes 
of 
an electroluminescent 
display. 
All 
inputs 
are 
CMOS compatible. 
If POSITIVE WRITE is high. 
the Q outputs 
act like open-source 
outputs 
and 


output 
data is not inverted 
with 
respect 
to input 
data. 
If POSITIVE WRITE is low, 
the Q outputs 
act like open-drain 
outputs 
and output 
data 
is 


inverted 
with 
respect 
to 
input 
data. 
The 
SN65564A 
and SN75564A 
output 
sequences 
are 
reversed 
from 
the 
SN65563A 
and 
SN75563A 
for 
ease 
in 
printed 
circuit 
board 
layout. 


Typically, 
composite 
VCC2. 
VCC3. 
and ground 
signals 
are 
externally 
generated 
by 
a 
high- 
voltage 
switching 
circuit. 
Serial data is entered 
into 
the 
shift 
register 
on 
the 
high-to-Iow 
transition 
of CLOCK. A high at the ENABLE input 
allows 
those 
outputs 
with 
a 
high 
in 
their 
associated 
register to be turned 
on. causing the 
corresponding 
row 
to 
be connected 
to VCC2 
when 
POSITIVE 
WRITE 
is high 
or to 
ground 
when 
POSITIVE 
WRITE 
is low. 
VCC3 
may be 
tied to VCC2 
or held 5 V to 15 V above VCC2 
for better VOH characteristics. 
SERIAL OUTPUT 


from the shift 
register 
may be used to cascade 
additional 
devices. This output 
is not affected 
by 
the 
ENABLE or POSITIVE 
WRITE inputs. 


The 
SN65563A 
and 
SN65564A 
are 
characterized 
for 
operation 
over 
the 
full 


automotive 
operating 
temperature 
range 
of 
- 40°C 
to 
85 °C. 
The 
SN75563A 
and 
SN75564A 
are 
characterized 
for 
operation 
from 
OOC to 70°C. 
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VCC3 
VCC2 
DATA IN 
POSITIVE WRITE 


VCCl 
NC 


VSS 
CLOCK 
ENA8LE 
SERIAL OUT 
034 


VCC3 
VCC2 
DATA 
IN 
POSITIVE WRITE 
VCCl 
NC 
VSS 
CLOCK 
ENABLE 
SERIAL OUT 
01 
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SN65563A, 
SN65564A, 
SN75563A, 
SN75564A 


ELECTROLUMINESCENT ROW DRIVERS 


CONTROl. 
INPUTS 
OUTPUTS 
SHIFT 
REGISTER 


FUNCTION 
POSITIVE 


CLOCK 
ENABLE 
R1 THRU 
R34 
SERIAL 
01 
THRU 
034 


WRITE 


I 
X 
X 
Load 
and Shift t 
R34 
Determined 
by ENABLE 
and 
POSITIVE 
WRITE 
LOAD 
Nol 
X 
X 
No Change 
R34 
Determined 
by ENABLE 
and 
POSITIVE 
WRITE 


CONTROL 
INPUTS 
SHIFT 
REGISTER 
OUTPUTS 
CONTENTS 
Rn FOR 


FUNCTION 
POSITIVE 
CLOCK 
ENABLE 
R1 THRU 
R34 
SERIAL 
01 
THRU 
034 
WRITE 
(Determined 
Above) 


X 
L 
X 
X 
R34 
High-Impedance 


OUTPUT 
X 
H 
H 
H 
R34 
H 


CONTROL 
X 
H 
L 
H 
R34 
L 


X 
X 
X 
L 
R34 
High-Impedance 


H = high, L = low, X = irrelevant, ! = high-to-Iow 
transition 


schematics 
of inputs and outputs 


SN65563A. 
SN75563A 
SN65564A. 
SN75564A 


CMOS/EL Drsp 
CMDS/EL 
DISP 


VCC2 
13BI 
[0 
DRAIN SUPPLY] 
13B} 
[0 
DRAIN SUPPLY] 
1331 
[Q 
SOURCE SUPPLY] 


VCC2 
1331 
VSS 
VSS 
r Q 
SOURCE SUPPLY] 
ENABLE 
131} 
(311 
EN310UTPUT 
ENABLE! 
ENABLE 
EN310UTPUT 
ENABLE! 
POSITIVE 
(361 
EN210UTPUT 
SELECTI 
POSITIVE 
(361 
EN210UTPUT 
SELECT] 
WRITE 
SRG34 
WRITE 
132) 
SRG34 
CLOCK 
C1/- 
CLOCK 
(321 
C1/- 


1371 
2.30 
DATA 
2,30 
DATA 
IN 
'0 
1371 
~ 2.3Q 
(401 
IN 
10 
~ 
1291 
01 
2.3Q 
01 
~ 
2,30 
2.30 


2.3Q 
141) 
~ 
(2B) 
02 
2.3Q 
02 


~ 
2.30 
2.30 
2,3Q 
1111 
~ 
(121 
016 
2,3Q 
01B 
~ 
2.30 
2.30 


2.3Q 
(121 017 
~ 
(11' 
2.3Q 
019 


~ 
2.30 
2.30 
2.3Q 
12BI 033 
~ 
(41' 
2,3Q 
033 
~ 
2.30 
2.30 


2.3Q 
(291 
~ 
(401 
034 
2.3Q 
034 
(301 
SERIAL 
1301 SERIAL 


OUT 
OUT 
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DATA IN 


CLOCK 


·. 
• •·. 


VSS~ 


31 STAGES 
103 THRU 0331 


NOT SHOWN 


TYPICAL 
OF All 
Q OUTPUTS 


VCC3 


VCC2 
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SN65563A. SN65564A. SN75563A. SN75564A 
ELECTROLUMINESCENT ROW DRIVERS 


CLOCK 
U 
U- - - - - - - - - - - ~;S 
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- 
- 
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- 
- 
- 
- 
- 
- 
- 
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-~~HS 
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1-- - .-- - ~~HS 


VCC2 
/ 
and VCC3 
_ 


PO~~II~~-.r= 
~~HS 


_--_.----- 
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----------- 
-- 
:V:::MGND 


\ 
- 
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_ 


SECOND 
/ 
OUTPUT------ 
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- 
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- 
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VCC2 ----------------------------V.alect* 


and VCC3 
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\ •• 
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ELECTROLUMINESCENT 
ROW 
DRIVERS 


absolute maximum 
ratings over operating free-air temperture 
range (unless otherwise 
noted) 


Supply voltage, VCC1 (see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
15 V 


Supply voltage, VCC2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . .. 
240 V 


Supply voltage, VCC3 . . . . . . . . . . . . . . . . . . . . . . . . . . . 
. . . . . . . . . . . . . . . . . . . . . . . .. 
240 V 


Supply voltage, VSS .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
- 240 V 
Input voltage. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
-0.3 
V to VCC1 + 0.3 V 
Continuous total power dissipation at (or below) 25°C free-air temperature 
(see Note 2) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
1700 mW 
Operating free-air temperature range: SN65563A. SN65564A 
-40°C 
to 85°C 


SN75563A, SN75564A 
OOCto 70°C 


Storage temperature range 
- 40°C to 125°C 


Case temperature for 10 seconds. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
260°C 


MIN 
NOM 
MAX 
UNIT 


Supply voltage, 
VCC1 
7.5 
12 
13.2 
V 


Supply voltage, 
VCC2 
VCC3 
15 
VCC3 
V 


Supply voltage, 
VCC3 
0 
235 
V 


Supply voltage, 
VSS 
0 
-235 
V 


High-level 
input 
voltage, 
VIH 
0.75VCCl 
VCCl 
+0.3 
V 


Low-level 
input voltage, 
VIL t 
-0.3 
0.25VCC1 
V 


I SN65563A, 
SN65564A 
-100 
High-level 
output 
current, 
IOH 
I SN75563A, 
SN75564A 
mA 
-120 


Low-level 
output 
current, 
IOL 
150 
mA 


Output 
clamp 
current, 
10K 
± 150 
mA 


Clock frequency, 
fclock 
4 
MHz 


Pulse duration, 
CLOCK high or low, twCLK 
125 
ns 


Setup time. 
DATA 
IN high or low before CLOCKI, 
tsu 1 
100 
ns 


Setup time, 
CLOCK low before VCC2f 
or VSSI, 
tsu2 
300 
ns 


Setup time, 
ENABLE high before VCC2f 
or VSSI, 
tsu3 
300 
ns 


Setup time, 
POSITIVE WRITE high or low before VCC2f 
or VSSI, tsu4 
300 
ns 


Hold time, 
DATA 
IN high or low after CLOCKI. th1 
100 
ns 


Hold time, 
CLOCK high after VCC21 or VSSf, 
th2 
300 
ns 


Hold time. 
ENABLE high after VCC21 or VSSf. 
th3 
0 
ns 


Hold time. 
POSITIVE WRITE after VCC21 or VSSf, th4 
0 
ns 


Hold time, 
ENABLE 
low 
between 
I SN65563A, 
SN65564A 
12 


successive 
VCC2f. 
th5 
I SN75563A, 
SN75564A 
10 
~s 


Hold time. 
ENABLE 
low 
between 
successive 
VSS+, 
th6 
300 
ns 


Operating 
free-air 
temperature, 
T A 
I SN65563A, 
SN65564A 
-40 
B5 


I SN75563A, 
SN75564A 
0 
70 


°C 


tThe 
algebraic 
convention, 
in which 
the less positive 
(more 
negative) 
limit is designated 
as minimum. 
is used in this data sheet for logic 


voltage 
levels only. 
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ELECTROLUMINESCENT ROW DRIVERS 


electrical characteristics 
over recommended 
operating ranges of VCC1 and free-air temperature 
range. 
VCC2 = 235 V. VCC3 = 235 V. VSS = 0 (unless otherwise 
noted) 


PARAMETER 
TEST CONDITIONS 
MIN 
MAX 
UNIT 


Vo 
= 235 
V 
50 
1010ffl 
Off-state 
Q output current 


Vo 
= 0 
-50 
~A 


VOH 
High-level 
Q outputs 
10 - 
-70 
mA 
VCC2-3O 
V 
output 
voltage 
SERIAL OUT 
10 = 
-100 
~A. 
VCCl 
= 
12 V 
10.5 


Low-level 
Q outputs 
10 ~ 
150 
mA 
30 


VOL 
V 
output voltage 
SERIAL OUT 
10 = 
100 ~A 
1 


IIH 
High-level 
input 
current 
VIH 
~ VCC1 
100 
~A 


IlL 
Low-level 
input 
current 
VIL = 0 
-100 
~A 


One Q output 
high 
4 
ICCt 
Supply 
current 
from 
VCC1 
mA 
All 
Q outputs 
low or high impedance 
2 


One Q output 
high 
10 
mA 
ICC3 
Supply current 
from 
VCC3 
All 
Q outputs 
low or high impedance 
200 
~A 


PARAMETER 
TEST CONDITIONS 
MIN 
MAX 
UNIT 


tpLH 
Propagation 
delay time, 
low-la-high 


400 
level serial output 
from clock 
CL = 50 pF to VSS. 
ns 


tpHL 
Propagation 
delay time, 
high-ta-Iow 
See Figures 
3 and 4 
400 
level serial output 
from clock 
ns 


I 
II 
I 
~twCLK~ 


I 
Dm"xx:xf""':'"'~''" 


VIL 
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I 
I 
I 
I 
I 
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.1 Ih4 


andv~g~: 
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"~~- 
-- 
n 
- ---T ::,:,.'"' 
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I 
,--------,---SYSTEMGND 


\ 
••• 
% 
,_O_:....V,'_·n_ 
n 
\_"' 


I 
I 
14-IPLH--+I, 


SERIALOUT 
..1(0% 


~:----VIH 


I .•.. 
----- 
vlL 
I4-lpHL-+l 
:f------\J ~.~~ 
-VOH 


~ 
VOL 


OUTPUT 
UNDER 
TEST 
r------ 
TEST 
POINT 
T 


CLI 


VSS1 
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• 
180-V 
Open-Drain 
Parallel 
Outputs 


• 
220-mA 
Parallel 
Output 
Sink Current 
Capability 


• 
CMOS-Compatible 
Inputs 


• 
Strobe 
Input 
Provided 


• 
Serial Data 
Output 
for Cascade 
Operation 


• 
Inputs 
Have 
Built-in 
Electrostatic 
Discharge 
Protection 


description 


The 
SN751506 
and 
the 
SN751516 
are 
monolithic 
integrated 
circuits 
designed 
to drive 
the scan lines of a dc plasma panel display. 
The 
SN751516 
pin sequence 
is reversed 
from 
the 
SN751506 
for 
ease 
in 
printed 
circuit 
board 
layout. 


Each device consists of a 32-bit shift register and 
32 OR gates. 
Serial data is entered 
into the shift 
register on the high-to-Iow 
transition 
of the clock 
input. 
When 
STROBE is low, 
all Q outputs 
are 
in the 
off-state. 
Outputs 
are open-drain 
JFET 
transistors 
with 
a 
breakdown 
voltage 
in 
excess 
of 180 V. The outputs 
have a 220-mA 
sink current 
capability 
in the on state. 
Only one 
Q output 
should 
be allowed 
to be in the on state 
at a time. 


Serial data output 
from the shift register 
may be 
used to cascade shift registers. 
This output 
is not 
affected 
by 
the 
strobe 
input. 
All 
inputs 
are 
CMOS compatible 
with 
ESD protection 
built in. 


The 
SN751506 
and 
SN751516 
are 
characterized 
for operation 
from 
0 °C to 70°C. 


SN751506, SN751516 
DC PLASMA 
DISPLAY 
DRIVERS 


032 
1 
031 
2 


030 
3e 
029 
4 
028 
027 
026 
025 
024 
023 
022 
021 
020 
019 
018 
017 


NC 


GND 
NC 
NC 


CLOCK 


VCC 
NC 


SERIAL 
OUT 


01 
02 
03 
04 
05 
06 
07 
08 
09 
010 
011 
012 
013 
014 
015 
016 
NC 


GND 
NC 


STROBE 


NC 


VCC 
NC 


DATA 
IN 


SN751506 
... 
FT PACKAGE 


(TOP VIEW) 


SN751 
51 6 ... 
FT PACKAGE 


(TOP VIEWI 


01 
02 
03 
04 
05 
06 
07 
08 
09 
010 
011 
012 
013 
014 
015 
016 


NC 


GND 
NC 


STROBE 
NC 


VCC 


NC 


DATA 
IN 


032 
031 
030 
029 
028 
027 
026 
025 
024 
023 
022 
021 
020 
019 
018 
017 
NC 


GND 
NC 


NC 


CLOCK 


VCC 
NC 


SERIAL 
OUT 
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SN751506, SN751516 
DC PLASMA 
DISPLAY 
DRIVERS 


(48) 01 


(47) 02 
••• 
(331016 
(16) 
017 


(11 
01 
(2) 
02 
••• 


[>2 {2 


(16) 
016 


[>2 {2 
1331 017 
• 
• 
•• 
• 
• 
• 
• 
• 
[>2 {2 
(471 
031 


[>2 {2 
1481 032 
1251 SERIAL OUT 


121031 
(11032 
1241 SERIAL OUT 


DATA IN--{ 


32-BIT 
STATIC 
SHIFT 
REGISTER 
28 OUTPUTS 


103 THRU 0301 
NOT SHOWN 


CONTROL 
INPUTS 
SHIFT REGISTERS 
OUTPUTS 
FUNCTIDN 
CLOCK I STROBE 
Rl THRU R32 
SERIAL 
01 
THRU 032 
I 
X 
load 
and shift' 
R32 
LOAD 
Determined 
by STROBE 
Nol 
X 
No change 
R32 


X 
L 
R32 
All high impedance 


STROBE 
As determined 
above 
X 
H 
R32 
Rl 
thru 
R32 


H = high level, 
L = low 
level. 
X = irrelevant. 
! = high to low transition. 


'R32 
takes 
on the state 
of R31, 
R31 takes 
on the state 
of R30, 
... 
R2 takes 
on the state 
of Rl, 


and R1 takes 
on the state 
of the data 
input. 
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SN751506. 
SN751516 


DC PLASMA DISPLAY DRIVERS 


DATA 
INt=1 
_ 


CLOCK--1lJ1JlJ1J · · •1.flJ1JlJl 
_ 


SHIFT REGISTER--' 
CONTENTS---J_, 
_ 


absolute maximum ratings over operating free-air temperature range (unless otherwise 
noted) 


Supply 
voltage, 
VCC (see Note 
1) 
. . . . . . . . . . . . . 
. . . . . . . . . . . .. 
- 0.4 
V to 7 V 
On-state 
Q output 
voltage, 
Va. 
. . . . . . . . • . . . . . . . . . . . . • . . . . . . . . . . . . . . .. 
- 0.4 
V to 
125 V 
Off-state 
Q output 
voltage, 
Va 
-0.4 
V to 180 V 
Input 
voltage 
........................................•...... 
-0.4 
V to VCC+O.4 
V 
Serial output 
voltage 
-0.4 
V to VCC+O.4 
V 
Q output 
on-state 
time 
duration 
(see Note 2) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
100 
p's 
Q output 
duty 
cycle 
(see Note 2) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
1/200 
Continuous 
total 
power 
dissipation 
at (or below) 
25°C 
free-air 


temperature 
(see Note 3) 
. . . . . . • . . . . . . . . . . . . . .. 
1025 
mW 
Operating 
free-air 
temperature 
range, TA. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
OoC to 70°C 
Storage 
temperature 
range 
- 55°C 
to 
150°C 
Lead temperature 
1,6 mm (1/16 
inch) from 
case for 
10 seconds 
260°C 


NOTES: 
1. Voltage values are with 
respect to GND. 


2. 
Only one Q output 
should be on at a time. 


3. 
For operation 
above 
25°C 
free· air temperature, 
derate 
linearly 
to 656 
mW at 7QoC at the 
rate 
of 8.2 
mW/oC. 
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MIN 
NOM 
MAX 
UNIT 


Supply 
voltage, 
VCC 
4 
5 
6 
V 


Peak on-state 
Q output 
voltage, 
VOlonl 
110 
V 


VCC 
= 4 V 
3.2 


High-level 
input 
voltage, 
VIH 
V 


VCC 
~ 6 V 
4.8 


VCC 
= 4 V 
0.8 
Low·level 
input 
voltage, 
VIL 
V 
VCC 
~ 6 V 
1.2 


Output 
current, 
10 (TA ~ 
25°CI 
220 
mA 


Clock 
frequency. 
f clock 
200 
kHz 


Pulse duration, 
CLOCK high or low, 
twCLK 
1.5 t 
~s 


Pulse duration, 
DATA, 
two 
5 
~s 


Pulse duration, 
STROBE, twSTRB 
2 
~s 


Setup time, 
DATA 
IN belore 
CLOCK~, tsu 
1 
~ 


Hold time, 
DATA 
IN alter 
CLOCK~, th 
1.2 
~s 


Operating 
free-air 
temperature, 
T A 
0 
70 
°c 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


VOH 
High-level 
output 
voltage 
SERIAL OUT 
IOH = 
-0.1 
mA 
4.5 
V 


Q outputs 
taL 
~ 
180 mA 
6 
10 
VOL 
Low-level 
output 
voltage 
V 
SERIAL OUT 
IOL ~ 0.1 
mA 
0.5 


10(011) 
Off-state 
output 
current 
Q outputs 
VOH~110V 
1 
~A 


10L 
Low-level 
output 
current 
Q outputs 
VOL=16V 
220 
mA 


IIH 
High-level 
input 
current 
VI - 
VCC 
1 
~A 


IlL 
Low-level 
input 
current 
VI = 0 
-1 
~A 


Ci 
Input 
capacitance 
15 
pF 


All Q outputs 
011 
1 


ICC 
Supply 
current 
mA 


One. Q output 
on 
20 
40 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


tpd 
Propagation 
delay time, 
CLOCK to SERIAL OUT 
CL ~ 
15 pF 
0.2 
0.5 
~s 


tDHL 
Delay time, high-to-Iow-Ievel 
Q output Irom STR08E or CLOCK inputs 


CL ~ 
150 pF, 
0.2' 
0.6 
~s 


tDLH 
Delay time. 
low-to-high-Ievel 
Q output from STROBE or CLOCK inputs 
0.35' 
1 
~s 


tTHL 
Transition 
time, 
high-to-Iow-Ievel 
Q output 


RL ~ 470O, 


0.1 
0.3 


See Figures 
2 and 3 
~s 


tTLH 
Transition 
time, 
low-to-high-Ievel 
Q output 
0.35 
1 
~s 
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CLOCK~ 
SO% 
\SO% 
I,.s-o-%--------4 
V 


I+---tWCLKH 
~I----+ -- - - --- - 1 V 


If--twCLKL -.l 
tt--tsuo 
-+!.-thD 
~ 
----_1 
I 
4 V 


DATAIN 
*SO% 
*SO% 
1V 


14 
twD 
~I 


FIGURE 
1. 
INPUT 
TIMING 
VOLTAGE 
WAVEFORMS 


----- 
-- 
- 
- 
- 
- 
-------- 
- 
- 
-- 
-4V 


CLOCK-.I 
LAST 
~ 
INPUT 
PULSE 
:\ SO% 
I'"--------------------- 
1 V 


I 
--------- 
,.------------------ 
VOH 


SERIALOUT 
:__ 
~SO% 


I. 
~ 
I 
I 
I 


I4-tDHL~ 
I 
-------I--9-0%-X 
Q OUTPUT 
I 
10% 
------------ 


l-tDLH--.l 


I+-tWSTRB~ 
I 
1,.-------- 
4 V 


SO%}•. 
f SO% 


tDLH--l4-+l 
-1'I~~~-I-tDHL 
I 
I 
}/90% 
,90% 


10%*" ! 
I ~ 10% 


I 
I I 


tTLH 
~ 
t'l 
~tTHL 
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470 II 
••• 


NOTES: 
A. Input pulses are supplied 
by generators 
having the following 
characteristics: 
tw 
= 
1.25 IJ.s.PRR :s: 200 kHz, tr :s: 30 ns, 


tf s 30 ns. 20 = 50 ll. 


B. CL includes 
probe and jig capacitance. 
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10 


>I., 
8 
'"5 
"'5> 
'5 
6 
Co 
'50 


OJ> 
4 
., 
...I 
~ 
0...I 
I 
2 
...I 
0 
> 


Vcc 
= 5 V 
IOL = 180 mA 


~ - 
-- 
- 


Vcc 
= 5 V 


VOL = 16V 
--- 
-- - 


26 


« 24 


E 
I 
E~ 22 
!5 
0 
>- 
is. 
Co 
20 
" 
CIl 
I0 
J:? 
18 


Vcc 
- 
5 V 
One Q 
Output low 


--I--- -- 


« 
EI 400 
~ 
c~ 
!5o~ 300 
" 
Co:;o 
~ 200 
., 
...I 
~ 
o 
...I 
I...I 
9 


PROPAGATION 
DELAY 
TIME, 


CLOCK 
TO 
SERIAL 
OUTPUT 


, 
VCC - 
5 V 


CL - 
15 pF 


- 


'"i 0.4 
., 
E 
i= 
>- 
'" 0.3 
OJo 
co 
.~ 0.2 
'" 
Co~ 
Q. 


~ 0.1 
~Co 
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DELAY TIME, 
HIGH-TO-LOW-LEVEL 
Q OUTPUT 
vs 
FREE-AIR TEMPERATURE 


VCC - 
5 V 
CL ~ 150 pF 


RL ~ 470 !J 


" 


"- 
I 
".§ 0.4 
~ 
> 
'" 
Qjo 


. ~ 0.3 
" 
...I~ 
Cl:f 0.2 
il 
~ 
o 
"1 0.1 
:t: 
...I 
9 


DELAY TIME, 
LOW-TO-HIGH-LEVEL 
Q OUTPUT 
vs 
FREE-AIR TEMPERATURE 


VCC = 5 V 
CL = 150 pF 


RL = 470!J 


TRANSITION 
TIME. 


LOW-TO-HIGH-LEVEL 
Q OUTPUT 


" 1.0 


"- 
I 
"E 
i= 0.8 
l:0.., 
'iijl:f! 
0.6 
~ 


VC~ - 
5 V 
CL = 150 pF 


RL 
~ 
470!J 


V 
~ 
/' 
---- 


" 


"-I 
".§ 0.4 
~ 
> 
'" 
Qjo 0.3 
Qj 
>" 
...I 
~ 
.3 0.2 
il~ 
Cl:fI 
0.1 


...I 
:t:9 


TRANSITION 
TIME. 
HIGH-TO-LOW-LEVEL 
Q OUTPUT 


" 0.5 


"- 
I 
"E 
i= 0.4 
l:o.., 
'iijl: 
~ 0.3 


Qj 
>" 
...I 
~ 0.2 
o 
...I 
il~:f 0.1 
I...I 
:t: 
1; 
0 
o 
10 
20 
30 
40 
50 
60 
70 
80 


, 


VCC - 
5 V 
CL ~ 150 pF 


RL = 470!J 


--- 
- 


Qj 
>~.g, 0.4 
:fil 
~ 
.3 0.2 


I 
:t: 
...I 
1; 
0 
o 
10 
20 
30 
40 
50 
60 
70 
80 
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• 
-120-V 
P-N-P Open-Collector 
Parallel 
Outputs 


• 
High-Speed 
Serially 
Shifted 
Data Inputs 


• 
CMOS-Compatible 
Inputs 


• 
Strobe 
and Sustain 
Inputs 
Provided 


• 
Serial Data 
Output 
for 
Cascade 
Operation 


description 


The SN751508 
and SN751518 
are monolithic 
integrated 
circuits 
designed 
to 
drive 
the 
data 
lines 
of 
a 
dc 
plasma 
panel 
display. 
The 
SN751518 
pin sequence 
is reversed 
from 
the 
SN751508 
for 
ease 
in 
printed 
circuit 
board 
layout. 


Each 
device 
consists 
of 
two 
16-bit 
shift 


registers, 
32 latches, 
32 OR gates, and 32 P-N-P 


open-collector 
output 
AND 
gates. 
Typically, 
a 
32-bit 
data 
string 
is split 
into 
two 
16-bit 
data 
strings externally 
and then entered in parallel into 
the shift 
registers 
on the high-to-Iow 
transition 
of 
the 
clock 
signal. 
A 
high 
LATCH 
ENABLE 


transfers 
the data from the shift 
registers 
to the 
inputs of 32 OR gates through 
the latches. 
Data 
present 
in 
the 
latch 
during 
the 
high-to-Iow 
transition 
of LATCH 
ENABLE 
is stored. 
When 


STROBE is high, the latch 
is masked 
and a high 
will 
be placed 
on the data 
input 
of the 
output 
AND gates. When STROBE is low, and SUSTAIN 
is high, data from the latches 
is reflected 
at the 


outputs. 
When 
low, 
SUSTAIN 
will 
force 
all 
outputs 
to 
their 
off 
state. 
Drivers 
may 
be 
cascaded 
via the serial data outputs 
of the static 
shift 
registers. 
These 
outputs 
are not affected 


by LATCH 
ENABLE, 
STROBE, 
or SUSTAIN. 


The 
SN751508 
and 
the 
SN751518 
are 
characterized 
from 
OOC to 70°C. 
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032 


031 
030 
029 
028 
027 
026 
025 
024 


023 


022 


021 
020 
019 
018 
017 


GND 
NC 


STROBE 


NC 


CLOCK 


VCC 
SERIAL 
OUT2 


SERIAL 
OUTl 


01 
02 
03 
04 
05 
06 
07 
08 
09 
010 


011 


012 


013 
014 
015 
016 


GNO 


SUSTAIN 
NC 


LATCH 
ENABLE 


NC 


VCC 
DATAIN2 


DATA 
INl 


SN751508 
... 
FT PACKAGE 


(TOP 
VIEW) 


SN751518 
... 
FT PACKAGE 


(TOP VIEW) 


01 
02 
03 
04 
05 
06 
07 
08 
09 
010 


011 


012 


013 
014 
015 
016 


GND 


SUSTAIN 


NC 


LATCH 
ENABLE 


NC 


VCC 
DATA 
IN2 


DATA 
INl 


032 


031 
030 
029 
028 
027 
026 
025 
024 


023 


022 


021 
020 
019 
018 
017 
GND 


NC 


STROBE 
NC 


CLOCK 


VCC 
SERIAL 
OUT2 


SERIAL 
OUTl 


PRODUCTION 
DATA documents 
contain 
information 
current as of publication date. Products conform to 
specifications 
per the terms 
of TBIBS Instru ments 
::~~:~~i~8i~:1~1~ 
~~:~:~ti:r 
:"O::~:~:':is~S 
not 
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CONTROL 
INPUTS 
OUTPUTS 


SHIFT 
REGISTERS 
LATCHES 


FUNCTION 
LATCH 
SERIAL 


CLOCK 
STROBE 
SUSTAIN 
Rl 
THRU 
R32 
LCl 
THRU 
LC32 
01 
THRU 
032 


ENABLE 
SOl 
S02 


I 
X 
X 
X 
Load 
and shift t 
Determined 
by 
Determined 
by 
LOAD 


LATCH 
ENABLE; 
R31 
R32 


No I 
X 
X 
X 
No change 
SUSTAIN 
and 
STROBE 


LATCH 
X 
L 
X 
X 
As determined 
Stored data 
Determined 
by 


R31 
R32 
ENABLE 
X 
H 
X 
X 
above 
New data 
SUSTAIN 
and 
STROBE 


X 
X 
L 
H 
As determined 
Determined 
by 
LC 1 thru 
LC32 
STROBE 


LATCH 
ENABLE; 
R31 
R32 
, 


X 
X 
H 
H 
above 
All 
on (high) 


As determined 
Determined 
by 
SUSTAIN 
X 
X 
X 
L 
LATCH 
ENABLE; 
R31 
R32 
All 
off 
above 


H = high level, 
L = low level, 
X = irrelevant, 
+ = high·to·low 
transition 


t Each even-numbered 
shift 
register 
stage takes 
on the state 
of the next·lower 
even-numbered 
stage, 
and likewise 
each odd-numbered 
shift register 
stage takes on the state of the next-lower 
odd-numbered 
stage; 
i.e .• A32 takes on the state of A30, A30 takes on the state 


of R28, 
R4 takes 
on the 
state 
of R2, R2 takes 
on the 
state 
of Data 
In2, 
R31 
takes 
on the 
state 
of R29, 
R29 
takes 
on the 
state 
of 


R27, 
R3 takes on the state of R1, and R1 takes on the state on Data In1. 


; New 
data 
enters 
the 
latches 
while 
LATCH 
ENABLE 
is high. 
This 
data 
is stored 
while 
LATCH 
ENABLE 
is low. 


n n r···lJl 
CLOCK -.J U U 
_ 


DATA 
IN =1 
V_A_L_I_D 
I_R_R_E_LE_V_A_N_T 
_ 


SHIFT 
------------------------ 
REGISTER 


CONTENTS 
---------- 
-------------- 


LATCH 
ENABLE 
n~ 
_ 


LATCH 
CONTENTS 
PREVIOUSLY 
STORED 
DATA I 


o OUTPUTS 
O_F_F_S_T_A_T_E 
~ 
OFF STATE 


TEXAS 
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absolute 
maximum 
ratings 
over operating 
free-air 
temperature 
range (unless otherwise 
noted) 


Supply 
voltage, 
Vcc 
(see Note 
1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
- 0.4 
to 7 V 
On-state 
Q output 
voltage, 
Va. 
. . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . .. 
-120 
V to Vcc 
+0.4 
V 
Input 
voltage. 
. .. 
. . . . .. 
. .. 
.. 
. . . . .. 
. . . . . .. 
. .. 
. . . . . . .. 
. . .. 
. . 
-0.4 
V to VCC+O.4 
V 
Serial output 
voltage 
-0.4 
V to VCC+O.4 
V 
Continuous 
total 
power 
dissipation 
at (or below) 
25°C 
free-air 
temperature 
(see Note 2) 
".. . . . .. 
1025 
mW 
Operating 
free-air 
temperature 
range, TA. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
ooC to 70°C 
Storage 
temperature 
range 
- 65°C 
to 
150°C 
Lead temperature 
1,6 mm (1/16 
inch) from 
case for 
10 seconds 
260°C 
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MIN 
NOM 
MAX 
UNIT 


Supply 
voltage, 
VCC 
4.5 
5 
5.5 
V 


Output 
voltage, 
Vo 
-75 
V 


VCC = 4.5 V 
3.6 


High-level 
input voltage, 
VIH 
V 
VCC = 5.5 V 
4.4 


VCC = 4.5 
V 
0.9 


low-level 
input 
voltage, 
V,l 
V 


VCC = 5.5 V 
1 


Output 
current, 
10 IT A = 25°CI 
-1.2 
mA 


Clock frequency, 
f clock 
5 
MHz 


CLOCK 
75 


DATA 
IN 
160 
ns 


Pulse duration, 
tw 
(see Figure 
1) 
LATCH 
ENABLE 
90 


STROBE 
2 


SUSTAIN 
2 
~s 


DATA 
IN before 
ClOCKI 
20 


CLOCK low before 
lATCH 
ENABLE! 
50 


Setup 
time, 
tsu (see Figure 
1) 
lATCH 
ENABLE low 
before 
ClOCKI 
0 
ns 


lATCH 
ENABLE high before 
STROBEl 
0 


lATCH 
ENABLE high before 
SUSTAIN! 
0 


Hold time, 
DATA 
IN after 
ClOCKI, 
th Isee Figure 
11 
50 
~s 


Operating 
free-air 
temperature, 
T A 
0 
70 
°C 


PARAMETER 
TEST CONDITIONS 
MIN 
Typt 
MAX 
UNIT 


Q outputs 
IOH = 
-0.5 
mA 
4 
4.5 


IOH - 
-100~A 
4.3 
4.6 


VCC = 5.5 V 


VOH 
High-level 
output 
voltage 
Serial 
IOH = 
-20 
~A 
4.4 
V 


Outputs 
IOH = 
-100 
~A 
3.4 
3.6 
VCC = 4.5 
V 
IOH = 
-20 
~A 
3.6 


IOl 
- 
100 ~ 
0.9 
1.2 


Serial 
VCC = 5.5 V 
IOl = 20 ~A 
1.1 
VOL 
Low-level 
output 
voltage 
Outputs 
V 


IOl = 100. ~A 
0.9 
1.1 
VCC = 4.5 
V 


IOl = 20 ~A 
0.9 


IOH 
High-level 
Q output 
current 
TA 
_ 25°C, 
Vo 
- 
3 V 
-1.2 
mA 


IOl 
Low-level 
Q output 
current 
TA = 25°C, 
Vo = 
-75 
V 
-500 
~A 


IIH 
High-level 
input 
current 
TA = 25°C, 
VI = VCC 
1 
~A 


III 
Low-level 
input current 
TA 
- 
25°C, 
VI - 
0 
-1 
~A 


ICC 
Supply 
current 


All Q outputs 
high, 
Vcc 
= 5.5 V 
17 
25 


All Q outputs 
low 
mA 
3 


Ci 
Input 
capacitance 
15 
pF 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


tpd 
Propagation 
delay time. 
CLOCK 
to Serial Outputs 
Cl = 15 pF 
100 
150 
ns 


tDlH 
Delay time, 
low-to-high-Ievel 
Q output 
from 
SUSTAIN 
or STROBE 
0.31 
1 
~s 


tDHl 
Delay time, 
high-to-Iow-Ievel 
Q output 
from 
SUSTAIN 
or STROBE 
Cl = 
15 pF, 
11 
2.5 
~s 


tTlH 
Transition 
time, 
low-to-high-Ievel 
Q output 
Rl = 91 kll, 


2 
5 


See Figures 
1 and 2 
~ 


tTHl 
Transition 
time, 
high-to-Iow-Ievel 
Q output 
11 
18 
~s 
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, 


I4--tw 
_I 
tw--.j 


~tsU+th-1 
,.... 
J 
i J,(... 
~ ... 
O_% 
:: 
t--tw~ 
Htpd 
I 


SERIALOUT 
!_~ 
~ 
.... 
O_% 
::: 


I--tsu -.j 
~ 
tsu-.j 


le-tw-.j 
1- 
. 
I 


lATCH ENABlE 
~f'~%------------------:: 


I 
r-tsu--.l 
I4-tw--J 


, 
~tw~ 
I 
--------'-\£1\' 
, , 


STROBE 
I 
50% 
I 
I 
I 


I 
I' 
j..-tsu1 
I 
I 
I+-tw-+k-tw~ 


I 
I 
I 
I 
I 


suSTAIN 
l i 
: m- 


u 


---:: 


,tDlH-.j 
~ 
I tDHl-.j 
~ 
I 


tDlH..j I-- 
I --.l 
~tDHl; 
~ 
~tDlH 
aJ:: 
i 
un, 
: 
90%----ON 


I 
I, 
! 
! 
10% 
------------ 
I 
----OFF 


tTLtat 
j4- 
I I_ I 
I 
I 
1 -+l 
\.- tTLH 


tTlH-+j 
~ 
I 
I --t 
If-tTHl 


tTHl-" 
14- 


/-------:: 
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NOTES: 
A. Input 
pulses are supplied 
by generators 
having the following 
characteristics: 
tw 
= 100 ns, PRR :s 5 MHz, tr 
:S 10 ns, 


tf 
'" 
, 0 ns, Zo = 50 0. 


B. CL includes 
probe 
and jig capacitance. 
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DELAY TIME, CLOCK TO SERIAL OUTPUT 


vs 
FREE-AIR TEMPERATURE 
- 
~ - 
- 


VCC - 
5 V 


-CL 


1 


- 
15, pF 


VCC - 
5,5 V 
All Q outputs low 
No load 


DELAY TIME, SUSTAIN INPUT TO Q OUTPUT, 
HIGH TO LOW 
vs 
FREE-AIR TEMPERATURE 
" 
2 
.•. 


VC~ 
- 
5 V 
I 
;t 
CL - 
15 pF 
0... 
RL - 
91 kO 
S 
.r. 
1.5 
'":i:.. 
" 
0- 
Soo 
.; 
E 
i= 
>- 0,5 
•• 
Gic 
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10 
20 
30 
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50 
60 
70 
80 


DELAY TIME, SUSTAIN 
INPUT TO Q OUTPUT, 
LOW TO HIGH 


S 0.3 
So 
"oo.; 
0.2 


E 
i= 
>- 
.; 
0.1 
C 
IJ:... 
9 


VCC - 
5'V 
-CL 
- 
15 pF 


_RL-91kO 
-- 
- 
-- 
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TRANSITION 
TIME, 
Q OUTPUT, 


LOW TO HIGH 
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TRANSITION 
TIME, Q OUTPUT, 


HIGH TO LOW 


vs 
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TEXAS 
• 
INSTRUMENTS 


• 
60-V Output Voltage Rating 


• 
40-mA Output Source Current 


• 
High-Speed Serially-Shifted Data Input 


• 
CMOS-Compatible Inputs 


• 
Latches on All Driver Outputs 


• 
Improved Direct Replacement for 
UCN4810A and TL4810A 


description 


The TL481081 and TL4810B 
are monolithic 
BIDFETt integrated circuits designed to drive a 
dot matrix or segmented vacuum fluorescent 
display (VFD).Thesedevicesfeature a serialdata 
output to cascade additional devices for large 
display arrays. 


A 1O-bitdata word is seriallyloadedinto the shift 
register on the positive-going transitions of the 
clock. Parallel data is transferred to the output 
buffers through a 10-bit D-type latch while 
LATCH ENABLE is high and is latched when 
LATCHENABLEis low. When BLANKINGis high, 
all outputs are low. 


Outputs are totem-pole structures formed by 
n-p-n emitter-follower and double-diffused MaS 
(DMOS) transistors with output voltage ratings 
of 70 V and40 mA source-currentcapability. All 
inputs are compatible with 
CMOS and TTL 
levels, but each requires the addition of a pull- 
up resistor to VDD when driven by TTL logic. 


The TL4810BI is characterized for operation 
fro[Tl 
- 40°C 
to 
85 °C. 
The 
TL4810B 
is 
characterized for operation from O°C to 70°C. 


TL481DBI. TL481DB 
VACUUM FLUORESCENT DISPLAY DRIVERS 
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NC-No 
internal connection 
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TL4810BI, 
TL481 DB 


VACUUM FLUORESCENT DISPLAY DRIVERS 
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IThis 
symbol 
is in accordance 
with 
ANSI/lEEE 
Std 91-1984 
and 
IEC Publication 
617-12. 


Pin numbers 
shown 
are for the N package. 


CONTROL 
INPUTS 
OUTPUTS 
SHIFT 
REGISTERS 
LATCHES 


FUNCTION 
LATCH 
BLANK- 
R1 THRU R10* 


f--- 


CLOCK 
LC1 THRU LC10 
SERIAL 
01 
THRU 010 
ENABLE 
ING 


1 
X 
X 
Load and shift * 
Determined 
by 
LOAD 
Not 
LATCH 
ENABLE § 
RIO 
Determined 
by BLANKING 


X 
X 
No change 


X 
L 
X 
Stored data 
LATCH 
As determined 
above 
RIO 
Determined 
by BLANKING 


X 
H 
X 
New 
data 


X 
X 
H 
Determined 
by 
All L 


BLANK 
As determined 
above 


LATCH 
ENABLE § 


RIO 


X 
X 
L 
LCl 
thru 
Lel0 
respectively 


H = high level, 
L = low 
level, 
X = irrelevant, 
t = lowMto-high-level 
transition. 


* Register RIO takes on the state of R9, R9 takes on the state of R8 ... 
R2 takes on the state of Rl. and Rl takes on the state of the data input. 


§ New 
data enter 
the latches 
while 
LATCH 
ENABLE is high. 
These 
data are stored 
while 
LATCH 
ENABLE is low. 
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TL4810BI. 
TL4810B 
VACUUM FLUORESCENT DISPLAY DRIVERS 
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IN 
~ 
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OUTPUTS 


VBB 
(Q OUTPUTS) 
VDD 
(SERIAL 
OUTPUT) 
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TL4810BI, 
TL481 DB 
VACUUM FLUORESCENT DISPLAY DRIVERS 


absolute 
maximum 
ratings 
over operating 
free-air temperature 
range (unless otherwise 
noted) 


Logic supply voltage, VDD (see Note 1) 
18 V 
Driver supply voltage, VSS . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
70 V 
Output voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
70 V 
Input voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
- 0.3 V to VDD + 0.3 V 
Continuous total power dissipation. 
. . . . . . . . . . . . . . . . . . . . . . . . . .. 
See Dissipation Rating Table 
Operating free-air temperature range: TL481081 
- 40°C to 85 °C 


TL4810B 
OOCto 70°C 
Storage temperature range 
- 65°C to 150°C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds 
260°C 


PACKAGE 
TA 
s 
25·C 
DERATING 
FACTOR 
TA 
- 
70·C 
TA 
- 
85·C 


POWER 
RATING 
ABOVE 
TA 
- 
25·C 
POWER 
RATING 
POWER 
RATING 


OW 
1125 
mW 
9.0 
mW/oC 
720 
mW 
585 
mW 


N 
1150 
mW 
9.2 
mW/oC 
736 
mW 
598 
mW 


PARAMETER 
TL4810BI 
TL4810B 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply 
voltage, 
VDD 
4.75 
15.75 
4.75 
15.75 
V 


Supply 
voltage. 
Vaa 
5 
60 
5 
60 
V 


Supply 
voltage, 
VSS 
0 
0 
V 


High-level 
input 
voltage, 
VIH 
I for 
VDD 
= 5 V 
3.5 
5.3 
3.5 
5.3 


I for 
VDD 
= 
15 V 
13.5 


V 


15.3 
13.5 
15.3 


Low~level input voltage, VIL 
-0.31 
0.8 
-0.31 
0.8 
V 


Continuous 
high-level 
output 
current, 
IOH 
-25 
-25 
mA 


Operating 
free-air 
temperature, 
T A 
-40 
85 
0 
70 
·C 


t The algebraic 
convention, 
in which 
the less positive 
(more negative) 
limit is designated 
as minimum, 
is used in this data sheet for logic 
voltages only. 
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VACUUM 
FLUORESCENT 
DISPLAY 
DRIVERS 


electrical characteristics 
over recommended 
operating free-air temperature 
range, Voo ~ 5 V to 15 V, 


VBB = 60 V, VSS = 0 (unless otherwise 
noted) 


TEST CONDITIONS 
t 


TL481081 
TL4810B 


PARAMETER 
TYP* 
TYP* 
UNIT 


MIN 
MAX 
MIN 
MAX 


High-level 
Q outputs 
10H ~ 
-25 
mA 
57.5 
58 
57.5 
58 


VOH 
output 
VOO = 5 V, 
10H = 
-100 
~A 
4 
4.5 
4 
4.5 
V 


voltage 
Serial output 
VOO = 15 V, 
10H = 
-100 
~A 
14 
14.7 
14 
14.7 


Low-level 
Q outputs 
10H = 1~, 
BLANKING 
at VOO 
0.5 
1 
0.5 
1 


VOL 
output 
VOO 
~ 
5 V, 
10L - 
100 ~A 
0.05 
0.1 
0.05 
0.1 
V 


voltage 
Serial output 
VOO 
= 15 V, 
10L = 100 ~A 
0.02 
0.1 
0.02 
0.1 


Va 
= 60 V, 
BLANKING 
at VOO, 


2.5 
3.7 
2.5 
3.7 


10L 


Low-level 
Q output 
current 
TA 
= MIN to 70°C 
mA 
(pull-down 
currentl 
Va 
- 
60 V, 
BLANKING 
at VOO, 


2 
TA 
= 85°C 


10(offIOff-state 
output 
current 
Va 
~ 0, 
BLANKING 
at VOO, 
-1 
-15 
-1 
-15 
~A 


TA 
= MAX 


IH 
High~level input current 
VI = VOO 
30 
50 
30 
50 
~A 


All outputs 
low 
0.5 
1 
0.5 
1 


IBB 
Supply 
current 
from 
VBB 
All outputs 
high, 
T A = OOC to MAX 
2.7 
4 
2.7 
4 
mA 


All outputs 
high, 
T A = - 40°C 
5 


All inputs 
at 0 V, 
VOO = 5 V 
10 
50 
10 
50 


One Q output 
high 
VOO = 15 V 
10 
100 
10 
100 
100 
Supply 
current 
from 
VOO 
All inputs 
at 0 V, 
VOO 
~ 
5 V 
10 
50 
10 
50 
~A 


All outputs 
low 
Vnn 
= 15 V 
10 
100 
10 
100 


t For conditions 
shown 
as MIN or MAX, 
use the 
appropriate 
value 
specified 
under 
recommended 
operating 
conditions. 


~ All typical 
values are at TA = 25°C, 
except 
for 10. 


Voo 
- 
5 V 
VDD 
- 
15 V 
PARAMETER 
UNIT 


MIN 
MAX 
MIN 
MAX 


tw{CKHI 
Pulse duration, 
CLOCK 
high 
250 
50 
ns 


twlLEHI 
Pulse duration, 
LATCH 
ENABLE high 
250 
50 
ns 


tsulOI 
Setup 
time, 
DATA 
IN before 
CLOCKt 
125 
25 
ns 


thlOl 
Hold time, 
DATA 
IN after 
CLOCK! 
125 
25 
ns 


tCKH-LEH 
Delay time, 
CLOCK! 
to LATCH 
ENABLE high 
125 
25 
ns 


Voo 
= 5 V 


VOO = 
15 V 


MIN 
TYP 
MAX 


1 
0.5 
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OUTPUT 
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VBB - 
60 V 
60 
VOO - 
15 V 


IOH - 
-25 
mA 
50 
IOL - 
1 p.A 
N - 
Number of outputs high 
All other outputs low 


vs 


FREE-AIR TEMPERATURE 


N-1 
to 4 
N-5 


VBB - 
60 V 
60 
VOO _ 15 V 


IOH - 
-25 
mA 


50 
IOL - 
1 p.A 
N - 
Number of outputs high 
All other outputs low 
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• 
Drives 
Up to 20 Lines 


• 
70-V 
Output 
Voltage 
Swing 
Capability 


• 
40-mA 
Output 
Source 
Current 
Capability 


• 
High-Speed 
Serially-Shifted 
Data 
Input 


• 
CMOS-Compatible 
Inl>uts 


• 
Direct 
Replacement 
for Sprague 
UCN5812A 


description 


The 
TLC58121 
and 
TLC5812 
are 
monolithic 
BIOFETt 
integrated 
circuits 
designed 
to drive a 
dot 
matrix 
or segmented 
vacuum 
fluorescent 
display 
(VFO). Each device features 
a serial data 
output 
to cascade 
additional 
devices 
for 
large 
display 
arrays. 


A 20-bit 
data word is serially loaded into the shift 
register 
on the low-to-high 
transition 
of CLOCK. 
Parallel data is transferred 
to the output 
buffers 
through 
a 20-bit 
Ootype 
latch 
while 
LATCH 
ENABLE 
is high 
and 
is latched 
when 
LATCH 
ENABLE 
is low. 
When 
BLANKING 
is high, 
all 
outputs 
are low. 


The outputs 
are totem-pole 
structures 
formed 
by 
n-p-n emitter-follower 
and double-diffused 
MaS 
(OMOS) transistors 
with 
output 
voltage 
ratings 
of 
70 V 
and 
a 
source-current 
capability 
of 
40 mA. 
All inputs 
are CMOS 
compatible. 


The 
TLC58121 
is characterized 
for 
operation 
from 
-40°C 
to 
85°C. 
The 
TLC5812 
is 
characterized 
for operation 
from 
OOC to 70°C. 


TL58121. TL5812 
VACUUM FLUORESCENT DISPLAY DRIVERS 
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13 
BLANKING 


LATCH 
16 


ENABLE 


15 
CLOCK 


27 
[lATA 
IN 
26 
01 
25 
02 


20 C> 3 
17 
010 
20 C> 
12 
3 
011 


20 C> 
4 
3 
019 


20 C> 3 
3. 020 
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OUT 


BLANKING 


LATCH 
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TL58121, TL5812 
VACUUM FLUORESCENT DISPLAY DRIVERS 


CONTROL 
INPUTS 
SHIFT 
REGISTER 
LATCHES 
OUTPUTS 


FUNCTION 
LATCH 
R1 THRU 
R20 
LC1 
THRU 
LC20 
CLOCK 
BLANKING 
SERIAL 
01 
THRU 
020 
ENABLE 


t 
X 
X 
Load 
and shift t 
Determined 
by 
R20 
LOAD 
Not 
LATCH 
ENABLE* 
A20 
Determined 
by BLANKING 
X 
X 
No change 


X 
L 
X 
Stored 
data 
A20 
Determined 
by BLANKING 
LATCH 
As determined 
above 


X 
H 
X 
New 
data 
A20 


X 
X 
H 
Determined 
by 
A20 
All 
L 
BLANK 
As determined 
above 
LATCH 
ENABLE* 
A20 
LC1 thru 
LC20, 
respectively 
X 
X 
L 


H = high level. 
L = low Jevel, X = irrelevant, 
t = low-to-high-Ievel 
transition. 
tA20 
takes 
on the state 
of A19, 
A19 takes 
on the state 
of A1B, 
... 
A2 takes 
on the state 
of Al, 
and At 
takes 
on the state 
of the data input. 


*New 
data 
enter 
the 
latches 
while 
LATCH 
ENABLE 
is high. 
These 
data 
are stored 
while 
LATCH 
ENABLE 
is low. 


I 
IRRELEVANT 


I 
VAllO 
_______ 
---tn__ 
I NEW 
DATA 
VALID 


--------------------- 
.... 
EL- 


INPUT 
OUTPUT 
OUTPUT 
==J'L 
GNO 
GND 
GND 
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TL58121, TL5812 
VACUUM FLUORESCENT DISPLAY DRIVERS 


absolute 
maximum 
ratings 
over operating 
free-air temperature 
range (unless otherwise 
noted) 


Supply voltage, VDD (see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
15 V 
Supply voltage, Vaa . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
70 V 
Output voltage, VO. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
70 V 
Input voltage, VI ........................•............•...... 
-0.3 
V to VDD +0.3 V 
Output current, 10 
- 40 mA 
Continuous total power dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . .. 
See Dissipation Rating Table 
Operating free-air"temperature range: TL58121 
-40°C 
to 85°C 
TL5812 
OOCto 70°C 
Storage temperature range 
- 65°C to 150°C 
Case temperature for 10 seconds: FN package . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
260°C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: N package ... 
_. . . . . . . .. 
260°C 


TA s 25°C 
DERATING 
FACTOR 
TA 
- 
70°C 
TA 
- 
85°C 
PACKAGE 
I'OWER 
RATING 
A80VE 
TA 
- 
25°C 
POWER RATING 
POWER RATING 


FN 
1400 
mW 
11.2 
mW/oC 
896 
mW 
728mW 


N 
1150 
mW 
9.2 
mW/DC 
736 
mW 
598 
mW 


MIN 
NOM 
MAX 
UNIT 


Supply 
voltage, 
VOO 
4.5 
15 
V 


Supply 
voltage. 
VBB 
0 
60 
V 


Supply 
voltage, 
VSS 
0 
V 


High-level 
input 
voltage, 
VIH 
VOO-1.5 
VOO+0.3 
V 


Low-level 
input 
voltage, 
VIL 
-0.3' 
0.8 
V 


High-level 
output 
current, 
IOH 
-40 
mA 


I TL58121 
-40 
85 


Operating 
free-air 
temperature, 
TA 
I TL5812 


DC 
0 
70 


tThe 
algebraic 
convention, 
in which 
the less positive 
(more negative) 
limit is designated 
as minimum, 
is used in this data sheet for logic 
voltage 
levels. 


electrical characteristics 
over operating free-air temperature 
range, Voo 
(unless otherwise 
noted) 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP* 
MAX 
UNIT 


Q outputs 
IOH = 
-25 
mA 
57.5 
58.2 


VOH 
High-level 
output 
VOO = 5 V, 
IOH 
~ 
-20 
~A 
4.5 
4.9 
V 


Serial outputs 
VOO 
- 
15 V, 
IOH 
~ 
-20 
~A 
14.5 
14.9 


Q outputs 
IOL = 1 mA, 
BLANKING 
at VOO 
0.7 
1.5 


VOL 
Low-level 
output 
voltage 
VOO = 5 V, 
tOL 
~ 20 ~A 
0.06 
0.3 
V 
Serial outputs 


VOO = 15 V, 
IOL ~ 20 ~A 
0.03 
0.3 


IIH 
High-level 
input 
current 
VI 
~ VOO 
0.3 
1 
~A 


IlL 
Low-level 
input 
current 
VI = 0 
-0.3 
-1 
~A 


IOL 
Low-level 
output 
current 
(pull down 
current) 
Vo 
= 60 V, 
BLANKING 
at VOO 
2.5 
3.2 
~A 


IOloffl 
Off-state 
output 
current 
Vo 
= O. 
BLANKING 
at VOO 
< -1 
-15 
~A 


IBB 
Supply 
current 
from 
VaB 
Outputs 
high 
3.5 
8 
mA 
Outputs 
low 
0.02 
0.5 


100 
Supply 
current 
from 
VDO 
VOO = 5 V 
1.5 
3 
mA 
VOO 
- 
15 V 
1.7 
4 
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TL58121, TL5812 
VACUUM FLUORESCENT DISPLAY DRIVERS 


PARAMETER 
MIN 
MAX 
UNIT 


VOO 
~ 
5 V 
500 
twCKH 
Pulse duration, 
CLOCK high 


VOO = 15 V 
100 
ns 


VOO 
~ 
5 V 
500 


twLEH 
Pulse duration, 
LATCH 
ENABLE high 
ns 


VOO = 15V 
100 


VOO 
~ 5 V 
150 


tsuo 
Setup time, 
data before 
CLOCK! 
ns 
VOO 
~ 
15 V 
75 


VOO = 5 V 
150 
thO 
Hold time, 
data after 
CLOCK! 
VOO = 15 V 
75 


ns 


VOO 
~ 
5 V 
150 


tCKH-LEH 
Delay time, 
CLOCK! 
to LATCH 
ENABLE high 
ns 
VOO = 15 V 
75 


switching 
characteristics. 
VBB 
= 60 V. TA = 25°C 


PARAMETER 


Propagation 
delay 
time, 


LATCH 
ENABLE to output 


Voo 
= 5 V 


VOO = 
15 V 


MIN 
TYP 
MAX 


2.2 


O.B 


I 
I 
I--tsuO~thO-+l 


1 
I 


DATA 
I_N 
J(,.5o-%-----}(~5_0_% 
::: 


FIGURE 1. INPUT TIMING 


II 
I+tCKH-LEH+! 


~twLEH~1=\ 


1 


LATCH 
I 
I 


ENABLE 
: 
50% 
~5_0_% 
_ 


~tpd---+l 
I 
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TL58121, TL5812 
VACUUM FLUORESCENT DISPLAY DRIVERS 


DUTY CYCLE 
vs 
FREE-AIR TEMPERATURE 
100 


90 


SO 


l~ 
I 
70 
., 
U 
>- 60 
u 
~ 50 
~ 
0 
E 
40 
~ 
E 
oj( 
30 
co:e 
20 


10 


10 


11 


12 
3 
14,. 
16 
16 
N - 
Number of outputs high and - 
N - 
20 
conducting 
IOH - 
- 25 mA 
All other outputs 
low, IOL - 
1 mA 


VSS 
- 
60 V 
VOO 
- 
15 V 
ow ~ ~ 
M 
~ 
M 
~ 
00 
100 
TA - Free-Air Temperature - 
·C 
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• 
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[ 
Data Transmission and Control Circuits 


[ 
Display Drivers 


[ 
Mechanical Data 


[ 
Explanation of Logic Symbols 


• 
Designed 
for 
- 52-V 
Battery 
Operation 


• 
50-mA 
Output 
Current 
Capability 


• 
Input 
Compatible 
with 
TTL and CMOS 


• 
High Common-Mode 
Input 
Voltage 
Range 


• 
Very 
Low 
Input 
Current 


• 
Fail-Safe 
Disconnect 
Feature 


• 
Built-In 
Output 
Clamp 
Diode 


• 
Direct 
Replacement 
for National 
053680 
and Fairchild 
I'A3680 


0836801 
QUAD TELEPHONE RELAY DRIVER 


o OR N PACKAGE 


(TOP VIEW) 


AMPL 
# 1 { IN+ 
IN- 


AMPL 
#2 {IN- 


IN+ 


AMPL 
#3 
{IN+ 
IN- 


AMPL 
#4 
IN- 


BAT GND 
OUTPUT 
AMPL 
# 1 


OUTPUT 
AMPL 
# 2 
OUTPUT 
AMPL 
# 3 


OUTPUT 
AMPL 
# 4 


BAT NEG 
IN + AMPL 
#4 


, U14 


2 
13 


3 
12 


4 
11 


5 
10 
6 
9 
7 
8 


description 


The OS36801 telephone 
relay driver 
is a monolithic 
integrated 
circuit 
designed 
to interface 
- 48- V relay 
systems 
to TTL or other 
systems 
in telephone 
applications. 
It is capable 
of sourcing 
up to 50 mA from 
standard 
- 52-V battery 
power. To reduce the effects 
of noise and IR drop between 
logic ground and battery 
ground. 
these drivers 
are designed 
to operate 
with 
a common-mode 
input 
range of ± 20 V referenced 
to 
battery 
ground. 
The common-mode 
input 
voltages 
for the four drivers 
can be different, 
so a wide 
range 
of input 
elements 
can be accommodated. 
The high-impedance 
inputs 
are compatible 
with 
positive 
TTL 
and CMOS levels or negative 
logic levels. A clamp 
network 
is included 
in the driver outputs 
to limit 
high- 
voltage 
transients 
generated 
by the relay coil during 
switching. 
The complementary 
inputs 
ensure 
that 
the driver 
output 
will 
be "off" 
as a fail-safe 
condition 
when 
either 
output 
is open. 


The OS36801 
is characterized 
for operation 
from 
- 40°C 
to 85 °C. 


BATTERY 
GROUND 


NONINVERT*NG 
INPUTIN+ 
+ 
OUTPUT 
INVERTING 
INPUT 
IN- 
- 


BATTERY 
NEGATIVE 
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0836801 
QUAD TELEPHONE RELAY DRIVER 


absolute 
maximum 
ratin!ls 
over operating 
free-air temperature 
range (unless otherwise 
noted) 


Supply voltage range at BAT NEG, VB _ (see Note 1). . . . . . . . . . . . . . . . . . . . . .. 
-70 
V to 0.5 V 
Input voltage range with respect to BAT GND . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
-70 
V to 20 V 
Input voltage range with respect to BAT NEG. . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
- O.5 V to 70 V 
Differential input voltage, VID (see Note 2) 
± 20 V. 


Output current: resistive load . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . • . . . . .. 
- 100 mA 
inductive load 
- 50 mA 
Inductive output load 
5 H 
Continuous total pOWllrdissipation. . . . . . . . . . . . . • . . . . . . . . . . . . .. 
See Dissipation Rating Table 
Operating free-air temperature range, TA . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
- 40°C to 85 °C 
Storage temperature range 
- 65°C to 150°C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds 
260°C 


TA:S; 
25°C 
DERATING 
FACTOR 
TA 
- 
70°C 
TA 
- 
85°C 
PACKAGE 
I'OWER 
RATING 
ABOVE 
TA 
- 
25°C 
POWER RATING 
POWER RATING 
0 
950 
mW 
7.6 mW/oC 
608 mW 
494 
mW 


N 
1150mW 
9.2 mW/oC 
736 
mW 
598 
mW 


MIN 
MAX 
UNIT 


Supply 
voltage. 
VB- 
-10 
-60 
V 


Input voltage, 
either input 
-20t 
20 
V 


High-level 
differential 
input 
VOltage, VIDH 
2 
20 
V 


Low-level 
differential 
input 
voltage, 
VIOL 
-20t 
0.8 
V 


Operating 
free-air 
temperature, 
TA 
-40 
85 
°C 


electrical 
characteristics 
over recommended 
operating 
free-air temperature 
range, VB _ 
= - 52 V 
(unless otherwise 
noted) 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP* 
MAX 
UNIT 


IIH 
High-level 
input 
current 
(into 
IN + ) 
VID 
=2V 
40 
100 


VID 
=7V 
375 
1000 
~A 


IlL 
Low-level 
input 
current 
(into 
IN + I 
VID = 0.4 V 
0.01 
5 


VID 
= 
-7 
V 
-1 
-100 
~ 


VO(on) 
On-state 
output 
voltage 
10 = -50 
mA. 
VID 
= 2 V 
-1.6 
-2.1 
V 


1010ff) 
Off-state output current 
Va 
= VS- 
I VID 
= 0.8 V 
-2 
-100 


I Inputs 
open 
-2 
-100 
~ 


IR 
Clamp diode reverse current 
Va 
= 0 
2 
100 
~A 


VOK 
Output 
clamp voltage 
10 = 
50 mA 
0.9 
1.2 


10 = -50 
mA, 
Vs 


V 
= 0 
-0.9 
-1.2 


ISlon) 
On-state battery current 
All drivers on 
-2 
-4.4 
mA 


IS(off) 
Off-state 
battery 
current 
All drivers off 
-1 
-100 
~A 
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0836801 
QUAD TELEPHONE RELAY DRIVER 


TEST 
CONDITIONS 


VIO 
= 3-V 
pulse, 
RL = 1 kll, 


L = 1 H, 
See Figure 2 


MIN 
TYP 
MAX 


1 
10 
, 
10 


ton 
Turn-on time 


toft 
Turn-off 
time 


OUTPUT 


RL = 1 kU 


INPUT 
~ 
,----- 
+3V 
1 


1 
~ 
ov 
I 
'I 
,.- 
ton 
r+- toff 
I 
I 
I 
:-1- - - -- VOlon) 


-25 
V 
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0836801 
QUAD TELEPHONE RELAY DRIVER 


SN74XX 
r---, 


~(1) 


~(2) 


~(4) 
1~--(3) 


~(5)iL.Fj 
,(6) 


~(8) 


T~~(7) 
L 
.J 


CONTROL 


SIGNAL 


SOURCE 


52 V BATTERY 
*--.!.-\II- 


1910S36801 


BAT 
NEG 


IN+ l 
IN- 
AMPL 
#1 


IN+ l AMPL 
#2 
IN- 


IN+ lAMPL 
#3 
IN- 


IN+ l 
IN- 
AMPL 
#4 


BATGNO 


(14) 


TEXAS "'!1 
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• 
1-A Output 
Current 
Capability 
Per Driver 


• 
Pulsed Current 
2-A 
Driver 


• 
Wide 
Supply 
Voltage 
Range: 
4.5 V to 36 V 


• 
Separate 
Input-Logic 
Supply 


• 
NE Package 
Designed 
for 
Heat Sinking 


• 
Thermal 
Shutdown 


• 
Internal 
ESD Protection 


• 
High-Noise-Immunity 
Inputs 


• 
Functional 
Replacement 
for SGS L293 


description 


The 
L293 
is a .quadruple 
high-current 
half-H 
driver 
designed 
to 
provide 
bidirectional 
drive 
currents 
of up to one ampere 
at voltage·s from 
4.5 V to 36 V. It is designed 
to drive inductive 
loads such as relays, 
solenoids, 
dc and bipolar 
stepping 
motors, 
as 
well 
as 
other 
high- 
current/high-voltage 
loads 
in 
positive-supply 
applications. 


L293 
QUADRUPLE HALF-H DRIVER 


NE PACKAGE 


(TOP VIEW) 


1,2EN 
1 U,6 
VCC1 
1A 
2 
15 
4A 


1Y 
3 
14 
4Y 


HEATSINK 
AND 
{ 
4 
13 
} 
HEA TSINK 
AND 
GROUND 
5 
12 
GROUND 
2Y 
6 
11 
3Y 


2A 
7 
10 
3A 


VCC2 
8 
9 ] 
3,4EN 


FUNCTION 
TABLE 


(EACH 
ORIVER) 


INPUTst 
OUTPUT 


A 
EN 
Y 


H 
H 
H 


L 
H 
L 


X 
L 
Z 


H ~ 
high-level 
L = low-level 
X 
= irrelevant 
Z 
= high-impedance 


(off) 


t In the thermal shutdown 
mode, the output 
is in the high-impedance 


state regardless 
of the input 
levels. 


All inputs are TTL-compatible. 
Each output 
is a complete 
totem-pole 
drive circuit 
with a Darlington 
transistor 
sink and a psuedo-Darlington 
source. 
Drivers 
are enabled 
in pairs with 
drivers 
1 and 2 enabled 
by 1,2EN 
and drivers 
3 and 4 enabled 
by 3,4EN. 
When 
an enable input 
is high, the associated 
drivers 
are enabled 
and their 
outputs 
are active 
and in phase with 
their 
inputs. 
When the enable 
input 
is low, 
those 
drivers 
are disabled 
and their 
outputs 
are off and in a high-impedance 
state. 
With 
the proper 
data inputs, 
each 
pair of drivers 
form 
a full-H 
(or bridge) 
reversible 
drive 
suitable 
for solenoid 
or motor 
applications. 


External 
high-speed 
output 
clamp 
diodes 
should 
be used for 
inductive 
transient 
suppression. 
A VCCl 
terminal, 
separate 
from 
VCC2, 
is provided 
for the logic 
inputs 
to minimize 
device 
power 
dissipation. 


The L293 
is designed 
for operation 
from 
OOC to 70oC. 


t> 
(3) 
'i7 
lY 
EN 


EN 
t> 
(6) 2Y 
'i7 


t> 
Ill) 
'i7 
3Y 
EN 


EN 
t> 
11414y 
'i7 


*This 
symbol 
is in accordance 
with 
ANSI/IEEE 
Std 91-1984 
and 
lEe 
Publication 
617-12. 
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L293 
QUADRUPLE 
HALF-H 
DRIVER 


Logic supply 
voltage, 
VCC1 
(see Note 
1). 


Output 
supply 
voltage, 
VCC2 
Input 
voltage 
. 


Output 
voltage 
range 
. 
Peak output 
current 
(nonrepetitive, 
t :s 5 ms) 
. 
Continuous 
output 
current 
. 


Continuous 
total 
dissipation 
at (or below) 
25°C 
free-air 
temperature 
(see Notes 
2 and 3) 
. 


Continuous 
total 
dissipation 
at 80°C 
case temperature 
(see Note 3) . 


Operating 
case or virtual 
junction 
temperature 
range 
. 
Storage 
temperature 
ran~le 
. 


Lead temperature 
1,6 mm (1/16 
inch) from 
case for 
10 seconds 
. 


36 V 
36 V 


. 
7 V 
-3 
V to VCC2+3 
V 
±2 
A 
±1 
A 


2075 
mW 
5000 
mW 
-40°C 
to 150°C 
-65°C 
to 150°C 
. . . . . . .. 
260°C 


NOTES: 
1. 
All voltage 
values 
are with 
respect 
to the 
network 
ground 
terminal. 


2. 
For operation 
above 
25°C 
free-air 
temperature. 
derate 
linearly 
at the 
rate of 16.6 
mW/oC. 
3. 
For operation 
above 25°C 
case temperature, 
derate 
linearly at the rate of 71.4 
mW/oC. 
Due to variations 
in individual 
device 
electrical characteristics 
and thermal 
resistance, 
the built-in thermal overload 
protection 
may be activated 
at power levels slightly 
above 
or below 
the rated 
dissipation. 


MIN 
MAX 
UNIT 


Logic supply voltage, 
VeC1 
4.5 
7 
V 
Output supply voltage, VCC2 
36 
V 


High-level input voltage, ViH : VCCl 
,,;7V 
2.3 
, 


V 


. 
VCC1 "'7V 
2.3 
7 


Low-level 
input voltage, 
VIL 
-0.31 
1.5 
V 


Operating 
tree-air 
temperature, 
T A 
0 
70 
°C 


TEXAS 
~ 
INSTRUMENTS 


L293 


QUADRUPLE HALF-H DRIVER 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


VOH 
High-level 
output 
voltage 
10H = 
-1 
A 
VCC2 - 1.8 VCC2 -1.4 
V 


VOL 
Low-level 
output 
voltage 
10L = 
1 A 
1.2 
1.8 
V 


~ 


0.2 
100 
IIH 
High-level 
input 
current 
VI 
=7V 
~A 
0.2 
±10 


A 
-3 
-10 
IlL 
Low-level 
input 
current EN 
VI 
= 0 
~A 
-2 
-100 


All outputs 
at high level 
13 
22 


ICC1 
Logic supply 
current 
10 = 0 
All outputs at low level 
35 
60 
mA 


All outputs at high impedance 
8 
24 


All outputs 
at high level 
14 
24 


ICC2 
Output 
supply 
current 
10 = 0 
All outputs at low level 
2 
6 
mA 


All outputs at high impedance 
2 
4 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


tpLH 
Propagation 
delay 
time, 
low-to-high-Ievel 
output 
from 
A input 
800 
ns 


tpHL 
Propagation 
delay 
time, 
high-to-Iow-Ievel 
output 
from 
A input 
CL = 30 pF, 
400 
ns 


tTLH 
Transition 
time, 
low-to-high-Ievel 
output 
See Figure 
1 
300 
ns 


tTHL 
Transition 
time. 
high-to-Iow-level 
output 
300 
ns 


PULSE 
GENERATOR 
Isee 
Note 
AI 
1.5 V 
I 
I 
10% 
f.---.tw--- 


I 
I 
I 
~tPHL 


I 
I 


CL - 
30 pF 


Tisee 
Note 
81 
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L293 
QUADRUPLE 
HALF·H 
DRIVER 


3,4EN 


9 


VCC1 


16 


VCC2 


3 


1Y 
3 
0 


Motor 


2Y 


6 
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L293D 
QUADRUPLE HALF-H DRIVER 


• 
600-mA Output Current Capability Per 
Driver 


NE PACKAGE 


(TOP 
VIEW) 


• 
Separate Input-Logic Supply 


• 
Thermal Shutdown 


• 
Internal ESD Protection 


• 
High-Noise-Immunity Inputs 


• 
Functional Replacement for SGS L293D 


1,2EN 


1A 


1V 


HEA TSINK AND J 


GROUND 1 
2Y 


2A 


VCC2 


1 U16 


2 
15 


3 
14 


4 
13 


5 
12 


6 
11 


7 
10 
8 
9 


VCC1 
4A 


4Y 


} 
HEA TSINK 
AND 


GROUND 


3Y 
3A 
3,4EN 


• 
Pulsed Current 1.2-A Per Driver 


• 
Output Clamp Diodes for Inductive Transient 
Suppression 


• 
Wide Supply Voltage Range: 


4.5 V to 36 V 


FUNCTION 
TABLE 


(EACH 
DRIVER) 


description 


The L293D is a quadruple high-current half-H 
driver designed to provide bidirectional drive 
currents of up to 600 mA at voltages from 4.5 V 
to 36 V. It is designed to drive inductive loads 
such as relays, solenoids,dc and bipolarstepping 
motors, 
as well 
as other 
high-current/high- 


voltage loads in positive-supply applications. 


INPUTst 
OUTPUT 


A 
EN 
Y 


H 
H 
H 


L 
H 
L 


X 
L 
Z 


H = high-level 
L = low-level 
X = irrelevant 
Z = high-impedance 
(off) 


t In the thermal 
shutdown 
mode, the output 
is in the high-impedance 


state regardless of the input levels. 


All inputs areTTL-compatible. Eachoutput is a complete totem-pole drive circuit with a Darlington transistor 
sink and a psuedo-Darlington source. Drivers are enabled in pairs with drivers 1 and 2 enabled by 1.2EN 
and drivers 3 and 4 enabled by 3,4EN. When an enable input is high.the associated drivers are enabled 
and their outputs are active and in phase with their inputs. When the enable input is low. those drivers 
are disabled and their outputs are off and in a high-impedance state. With the proper data inputs. each 
pair of drivers form a full-H (or bridge) reversible drive suitable for solenoid or motor applications. 


A VCC1 terminal. separatefrom VCC2. is provided for the logic inputs to minimize device power dissipation. 


The L293D is designed for operation from OOCto 70°C. 


logic symbol * 


lA 
12) 
C> 
(311y 
'iJ 
EN 


EN 
C> 
16)2Y 
'iJ 


C> 
111) 3Y 
'iJ 


EN 


EN 
C> 
(14)4Y 
'iJ 


~This symbol 
is in accordance 
with 
ANSI/IEEE 
Std 91-1984 
and 


IEC Publication 
617-12. 
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L293D 
QUADRUPLE HALF·H DRIVER 


Logic supply 
voltage, 
VCC1 
(see Note 
1). 
36 V 
Output 
supply 
voltage, 
VCC2 
36 V 
Input voltage 
. 
7 V 
Output 
voltage 
range 
. . . . . . . . 
- 3 V to VCC2 + 3 V 
Peak output 
current 
(nonrepetitive, 
t 
:$ 100 its) 
± 1.2 A 
Continuous 
output 
current 
" . . .. 
± 600 
mA 
Continuous 
total 
dissipation 
at (or below) 
25°C 
free-air 
temperature 


(see Notes 2 and 3) " 
. 
Continuous 
total 
dissipation 
at 80°C 
case temperature 
(see Note 3) . 


Operating 
case or virtual 
junction 
temperature 
range 
. 


Storage 
temperature 
range 
. 


Lead temperature 
1,6 mm (1/16 
inch) from 
case for 
10 seconds 
. 


2075 
mW 
5000 
mW 
- 40°C 
to 150°C 
-65°C 
to 150°C 


. . . . . . .. 
260°C 


NOTES: 
1. 
All voltage 
values 
afe with 
respect 
to the 
network 
ground 
terminal. 


2. 
For operation 
above 
25°C 
free-air 
temperature, 
derate 
linearly 
at the rate of 16.6 
mW/oC. 


3. 
For operation 
above 
25°C 
case temperature, 
derate 
linearly at the rate of 71.4 
mW/oC. 
Due to variations 
in individual 
device 
electrical characteristics 
and thermal 
resistance, 
the built-in thermal overload protection 
may be activated 
at power levels slightly 


above 
or below 
the 
rated 
dissipation. 


MIN 
MAX 
UNIT 


Logic supply 
voltage. 
V CC 1 
4.5 
7 
V 


Output 
supply 
voltage. 
V CC2 
VCCl 
36 
V 


.. 
I VCC1 
s7V 
2.3 
VCC1 
High-level 
Input voltage. 
VIH I VCC1 
V 


",7V 
2.3 
7 


Low-level 
input 
voltage, 
VIL 
. 
-0.31 
1.5 
V 


Operating 
free-air 
temperature, 
T A 
0 
70 
°c 


TEXAS 
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L293D 


QUADRUPLE HALF·H DRIVER 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


VOH 
High-level 
output 
voltage 
10H - 
-0.6 
A 
VCC2 -1.8 
VCC2 -1.4 
V 


VOL 
Low-level 
output 
voltage 
10L = 0.6 
A 
1.2 
1.8 
V 


VOKH 
High-level 
output 
clamp 
voltage 
10K = 0.6 
A 
VCC2+ 1.3 
V 


VOKL 
Low-level 
output 
clamp 
voltage 
10K - 
-0.6 
A 
1.3 
V 


A 
0.2 
100 


IIH 
High-level 
input 
current 
- 
VI 
=7V 
~A 
EN 
0.2 
±10 


A 
-3 
-10 
IlL 
Low-level 
input current 
- 
VI = 0 
~A 
EN 
-2 
-100 


All outputs 
at high level 
13 
22 


ICCl 
Logic supply 
current 
10 = 0 
All outputs 
at low 
level 
35 
60 
mA 


All outputs 
at high impedance 
. 
8 
24 


All outputs 
at high level 
14 
24 


ICC2 
Output 
supply 
current 
10 = 0 
All outputs 
at low 
level 
2 
6 
mA 


All outputs at high impedance 
2 
4 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


tpLH 
Propagation 
delay 
time, 
low~to-high-Ievel 
output 
from 
A input 
800 
ns 


tpHL 
Propagation 
delay 
time, 
high-to-Iow-Ievel 
output 
from 
A input 
CL = 30 pF, 
400 
ns 


tTLH 
Transition 
time, 
low-to-high-Ievel 
output 
See Figure 
1 
300 
ns 


lTHL 
Transition 
time, 
high-to-Iow-Ievel 
output 
300 
ns 


Htr 
I 
I 
I I 
-1---- 
-0 
---., 


I 
I 
Ij+---+I- tpLH 
I 
90% VOH 
I 
50% 
I 


10% 
I 
--I--VOL 


HtTLH 


VCCl 
VCC2 


A 
INPUT 
1.5 V 
I 


Y 
OUTPUT 
I 
10% 


CL-30pF 


~tw 


EN 
J(5 •• 
Note 
Bl 
I 


GND 
I 
I 
-=- 
~tPHL 


TEST CIRCUIT 
90% 
I 
I 


OUTPUT 


PULSE 
GENERATOR 
(Se. 
Not. 
Al 


NOTES: 
A. The pulse generator 
has the following 
characteristics: 
tr 
:s 10 ns, tf 
:s 10 ns, tw 
= 
10 ~s, PAA = 5 kHz, Zo 
= 
50 O. 
B. CL includes 
probe 
and jig capacitance. 


TEXAS 
~ 
INSIRUMENlS 


L293D 
QUADRUPLE HALF-H DRIVER 


I 


~ 
10kQ 


o 


3,4EN 


9 


TEXAS 
", 
INSTRUMENTS 


• 
2-A 
Output 
Current 
Capability 
per Full-H 
Driver 


• 
Wide 
Range of Output 
Supply 
Voltage 
... 
5 V to 46 V 


• 
Separate 
Input-Logic 
Supply 
Voltage 


• 
Thermal 
Shutdown 


• 
Internal 
Electrostatic 
Discharge 
Protection 


• 
High 
Noise 
Immunity 


• 
Functional 
Replacement 
for SGS L298 


description 


The 
L298 
is a dual 
high-current 
full-H 
driver 
designed 
to provide 
bidirectional 
drive currents 
of up to two 
amperes 
at voltages 
from 
5 V to 
46 V. It is designed 
to drive inductive 
loads such 
as relays, solenoids, 
dc motors, 
stepping 
motors, 
and other 
high-current 
or high-voltage 
loads 
in 
positive-supply 
applications. 
All inputs 
are TTL 
compatible. 
Each output 
(Y) is a complete 
totem- 
pole drive 
with 
a Darlington 
transistor 
sink and 
a psuedo-Darlington 
source. 
Each full-H driver is 
enabled 
separately. 
Outputs 
1Y 1 and 
1Y2 are 
enabled 
by 1EN and outputs 
2Yl 
and 2Y2 
are 
enabled 
by 2EN. When 
an EN input 
is high, the 
associated 
channels 
are active. 
When 
an EN 
input is low, the associated 
channels are off (i.e., 
in the 
high-impedance 
state). 


Each half of the device 
forms 
a full-H 
reversible 
driver suitable 
for solenoid 
or motor applications. 


The 
current 
in 
each 
full-H 
driver 
can 
be 
monitored 
by connecting 
a resistor 
between 
the 
sense output 
terminal 
1E and ground and another 
resistor 
between 
sense output 
terminal 
2E and 
ground. 


External 
high-speed 
output-damp 
diodes should 
be used for inductive 
transient 
suppression. 
To 
minimize 
device 
power 
dissipation, 
a VCC1 
supply voltage, 
separate 
from VCC2, 
is provided 
for the 
logic 
inputs. 


The L298 
is designed 
for operation 
from 
0 °C to 
70°C. 


L298 
DUAL 
FULL·H 
DRIVER 


KV PACKAGE 


(TOP VIEW) 


2E 
2Y2 
2Y1 
2A2 


2EN 
2A1 


VCC1 
GND 
1A2 


1EN 
1A1 


VCC2 
1Y2 
1Y1 


1 E 


PRODUCTION 
DATA documents 
contain 
information 
current 
8S of publication date. Products conform to 
specifications 
per the terms of Texas Instruments 
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o 


FUNCTION 
TABLE 


(EACH 
CHANNEL) 


INPUTS* 
OUTPUT 


A 
EN 
Y 


H 
H 
H 


L 
H 
L 


X 
L 
Z 


tin 
the thermal shutdown 
mode, 
the 
outputs 
are in 
the high-impedance 
state 
regardless 
of 
the 
input 
levels. 
H = high-level 
L ~ low-level 
X 
= irrelevant 
Z = high-impedance 
(off) 


TEXAS 
.", 
INSTRUMENTS 


L298 
DUAL 
FULL·" 
DRIVER 


logic diagram 
(positive 
logic) 


lYl 
(2) 


1181 


GND 


(10)2Al 


(11)2EN 


lA2 
(7) 


lEN (6) 


absolute 
maximum 
ratings 
over operating 
temperature 
range (unless otherwise 
noted) 


Logic supply 
voltage, 
VCC1, 
(see Note 
1) . . . . . . . . . . . . . . . . . . . . 
. 
7 V 
Output 
supply 
voltage, 
VCC2 
. . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . .. 
50 V 
Input voltage 
range at A or EN, VI 
, . • . . . . . . . . . . . . . . . . .. 
- 0.3 
to 7 V 
Output 
voltage 
range, 
Vo 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
- 2 V to VCC2 + 2 V 
Emitter 
terminal 
(lE 
and 2E) voltage 
range 
-0.5 
to 2.3 
V 
Emitter 
terminal 
(1 E and 2E) voltage 
(nonrepetitive, 
tw s 50 /Ls) . . . . . . . . . . . . . . . . . . . . .. 
- 1 V 
Peak output 
current, 
10M, (nonrepetitive, 
tw s 0.1 
ms). 
. . . . . . . . . . . . . . . . . . . . . . . . . . .. 
± 3 A 


(repetitive, 
tw s 10 ms, duty 
cycle s 80%) 
±2.5 
A 
Continuous 
output 
current, 
10 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
± 2 A 
Peak combined 
output 
current 
for each full-H 
driver 
(see Note 
2) 


(nonrepetitive, 
tw s 0.1 
ms) . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
± 3 A 
(repetitive, 
tw 
S 10 ms, duty 
cycle s 80%) 
±2.5 
A 
Continuous 
combined 
output 
current 
for each full-H 
driver 
(see Note 
2) 
3.575 
W 
Continuous 
dissipation 
at (or below) 
25°C 
free-air 
temperature 
(see Note 3) 
3.575 
W 
Continuous 
dissipation 
at (or below) 
75°C 
case temperature 
(see Note 3) . . . . . . . . . . . . . . .. 
25 W 
Operating 
free-air, 
case, or virtual 
junction 
temperature 
range 
-40°C 
to 
150°C 
Storage 
temperature 
range 
,.......... 
- 65°C 
to 
150°C 
Lead temperature 
1,6 mm (1/16 
inch) from 
case for 
10 seconds 
260°C 


NOTES: 
1. All voltage 
values are with 
respect 
to the network 
ground 
terminal, 
unless otherwise 
noted. 


2. 
Combined 
output 
current applies to each of the two full-H drivers individually. 
This current is the sum of the currents 
at outputs 


lYl 
and lY2 
for full-H driver 
1 and the sum of the currents 
at outputs 
2Yl 
and 2Y2 for full-H driver 2. The full-H 
drivers 


may carry the rated combined 
current 
simultaneously. 


3. 
For operation 
above 25°C 
free-air temperature, 
derate linearly at the rate of 28.6 
mW/oC. 
For operation 
above 75°C 
case 
temperature, 
derate linearly 
at the rate of 333 mW/oC. 
Due to variations 
in individual 
device electrical 
characteristics 
and 


thermal resistance, 
the built-in thermal overload protection 
may be activated 
at power levels slightly 
above or below the rated 
dissipation. 


TEXAS 
"" 


INSTRUMENlS 


L298 


DUAL FULL-" DRIVER 


MIN 
MAX 
UNIT 


Logic supply 
voltage, 
VCCI 
4.5 
7 
V 


Output 
supply 
voltage, 
VCC2 
5 
46 
V 


-0.5t 
2 


Emitter 
terminal 
(1 Ear 
2E) voltage, 
VE Isee Note 4) 
VCCI-3.5 
V 


VCC2-4 


2.3 
VCCl 
A 


High-level 
input 
voltage, 
VIH Isee Note 41 


VCC2 - 2.5 
V 


2.3 
7 


EN 
VCCI 


Low-level 
input voltage 
at A or EN, VIL 
-0.3t 
1.5 
V 


Output 
current, 
10 
±2 
A 


Commutation 
frequency, 
fc 
40 
kHz 


Operating 
free-air 
temperature, 
T A 
0 
70 
°C 


tThe 
algebraic 
convention, 
in which the least positive 
(most negative) 
designated 
minimum, 
is used in this data sheet for emitter 
terminal 


voltage 
and logic voltage 
levels. 


NOTE 
4: 
For optimum 
device 
performance, 
the maximum 
recommended 
voltage 
at any A input is 2.5 
V lower then VCC2, 
the maximum 
recommended 
voltage 
at any EN input is VCC1, 
and the maximum 
recommended 
voltage 
at any emitter 
terminal 
is 3.5 
V lower 


than V CC 1 and 4 V lower 
than V CC2. 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


10H = 
-1 
A 
VCC2 -l.B 
VCC2 -1.2 
VOH 
High-level 
output 
voltage 
V 


10H = 
-2 
A 
VCC2-2.B 
VCC2-1.B 


VOL 
Low-level 
output 
voltage 
10L = 
1 A 
VE+l.2 
VE+l.B 
V 


10L = 2 A 
VE+ 1.7 
VE+2.B 


Total 
source 
plus sink 
10H = 
-1 
A, 
10L = 1 A 
: Se: 
Note 5 
2.4 
3.4 
Vdrop 
V 
output 
voltage 
drop 
10H = 
-2 
A, 
10L = 2 A 
3.5 
5.2 


IA 
VI 
- 
VIH 
30 
100 
IIH 
High·level 
input current 
I EN 
VI = VIH 
S VCCl 
-0.6 V 
30 
100 
~A 


IlL 
Low-level 
input 
current 
VI = 0 to 1.5 V 
-10 
~A 


All outputs 
at high level 
7 
12 


ICCl 
Logic supply 
current 
10 = 0 
All outputs 
at low 
level 
24 
32 
mA 


All outputs 
at high impedance 
4 
6 


All outputs 
at high level 
38 
50 


ICC2 
Output 
supply 
current 
10 = 0 
All outputs 
at low level 
13 
20 
mA 


All outputs 
at high impedance 
2 


NOTE 
5. The 
V drop specification 
applies 
for IOH and IOL applied 
simultaneously 
to different 
output 
channels. 


Vdrop 
= VCC2 
- 
VOH + VOL 
- 
VE 
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L298 
DUAL FULL·H DRIVER 


PARAMETER 
TEST 
CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


tdlonl 
Source 
current 
turn-on 
delay 
time 
from 
A input 
2.5 
I's 


tdloffl 
Source current turn-off 
delay time from A input 
1.7 
I'S 
tr 
Source 
current 
rise time 
(turning 
on) 
CL = 30 pF, 
0.4 
I'S 


tf 
Source 
current 
fall time 
(turning 
off) 
See Figure 
1 
0.2 
I'S 


tdlonl 
Source 
current 
turn-on 
delay 
time 
from 
EN input 
2.5 
I's 
tdloffl 
Source current turn-off 
delay time from EN input 
1.7 
I'S 


tdlonl 
Sink current 
turn-on 
delay 
time 
from 
A input 
1.5 
I's 
tdloffl 
Sink current 
turn-off 
delay time from A input 
0.7 
I'S 
tr 
Sink current 
rise time 
(turning 
on) 
CL = 30 pF, 
0.2 
I's 


tf 
Sink current 
fall time 
(turning 
off) 
See Figure 2 
0.2 
I's 
tdlon\ 
Sink current 
turn~ondelay 
time 
from 
EN input 
1.5 
I'S 
tdloffl 
Sink current 
turn-off 
delay time from EN input 
0.7 
I's 
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L298 
DUAL FULL·" DRIVER 


VCC1 
VCC2 


CIRCUIT 
UNDER 
Y 
TEST 


INPUT VOLTAGE 
WAVEFORM 
(See Note 81 


14--+t-,; 
10 ns 


I 
I 
I 
90% 


1 


1 


1 


1 
10% 


~';10ns 
1__ 
1 
4V 


90% 
1 
I 
I 


1 
I 


j4-td(onl 
I 


II 
1 


1 
I 
,--I----IOH 
~-2A 


~tf1--1-- --VOH 
~ 
40 V 


I 
I 
I 
1 


i 


1 
I 
I 


I 
1 
~trI 
I 
1 


1 
I 
I 
I 


NOTES: 
A. The pulse generator 
has the following 
characteristics: 
PRR ~ 2 kHz, Zo 
~ 
50 II. 


B. EN is at 4 V if A is used as the switching 
input. A is at 4 V if EN is the switching 
input. 


C. 
CL includes 
probe and jig capacitance. 
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L298 
DUAL FULL·H DRIVER 


INPUT VOLTAGE 
WAVEFORM 
AT A 
(See Note B) 


INPUT VOLTAGE 
WAVEFORM 
AT EN 
(See Note 
BI 


VCC1 
VCC2 


CIRCUIT 
UNDER 
Y 
4 VIENI 
EN/A 
TEST 
o VIAl 


OUTPUT 


CL '. 
30 
pF 
(See Note 
CI 


~",10ns 
I 
I 
I 
I 
I 
I I 
I 
10% 


I 
I4---+l- '" 1 0 ns 
I 
I 
90% 
I 


I 
I 


10% 
I 
I 
I 


~tr 
I 
I 


90% 
I 
I 
I 
I 


~"'10ns 
1 
1 
I 
90% 
I 
I 
I 
10% 
I 
-1------ 


1+4"'10ns 


90% 1-:-1- 
- 
--- 
I I 


2 V 
I 
I 


I 


1 
I 
10% 


I 
I 
If-+I-tf 
I 
90% 


10% 
---- 
__ 
VOL~2V 


VOLTAGE 
AND 
CURRENT WAVEFORMS 


NOTES: 
A. The pulse generator 
has the following 
characteristics: 
PRR ~ 2 kHz, 20 
~ 
500. 


B. 
EN is at 4 v if A is used as the switching 
input. 
A is at 0 V if EN is the switching 
input. 


C. 
CL includes 
probe and jig capacitance. 


TEXAS -II 
INSTRUMENTS 


L298 
DUAL FULL-H DRIVER 


This circuit shows one half of an L298 used to provide full-H bridge drive for a 24-V 2-A dc motor. Speed control 
is achieved with a TLC555 timer. This provides variable duty cycle pulses to the EN input of the L298. In this 
configuration, the operating frequency is approximately 1.2 kHz. The duty cycle is adjustable from 10% to 90% 
to provide a wide range of motor speeds. The motor direction is determined by the logic level at the direction 
control input. The circuit may be enabled or disabled by the logic level at the EN input. A 5-V supply for the 
logic and timer circuit is provided by a TL431 shunt regulator. For circuit operation, refer to the function table. 


FUNCTION 
TABLE 


ENABLE 
DIRECTION 
1Yl 
1Y2 
CONTROL 


H 
H 
source 
sink 


H 
L 
sink 
source 


L 
X 
disabled 
disabled 


2.7 
kO 


+ 
10,F 
TL431 
2.7 
kO 


TEXAS 
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SN55451B 
THRU SN55454B 
SN75451B THRU SN75454B 
DUAL PERIPHERAL DRIVERS 
02217, 
DECEMBER 1976-REVISED 
MAY 1990 


PERIPHERAL 
DRIVERS 
FOR 
HIGH-CURRENT 
SWITCHING 
AT 
VERY 
HIGH 
SPEEDS 


SN55451 
B, SN55452B, 


SN55453B, 
SN55454B 
... 
JG 
PACKAGE 


SN75451B, 
SN75452B, 


SN75453B, 
SN75454B 
... 
D OR P PACKAGE 


ITOP 
VIEW) 
lADS 
Vcc 
1B 
2 
7 
28 
lY 
3 
6 
2A 
GND 
4 
5 
2Y 


• 
Characterized for Use to 300 mA 


• 
High-Voltage Outputs 


• 
No Output Latch-Up at 20 V (After 
Conducting 300 mAl 


• 
High-Speed Switching 


• 
Circuit Flexibility for Varied Applications 


• 
TTL-Compatible Diode-Clamped Inputs 


• 
Standard Supply Voltages 


• 
Plastic DIP (PI with Copper Lead Frame 
Provides Cooler Operation and Improved 
Reliability 


• 
Package Options Include Plastic "Small 
Outline" 
Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPs 


SN55451B, 
SN55452B, 


SN55453B, 
SN55454B, 
... 
FK PACKAGE 


ITOP 
VIEW) 
u 
u«u 
uu 
Z 
Z>Z 


3 
2 
I 
2019 
NC 
4 
IS 
NC 


18 
5 
17 
28 
NC 
6 
16 
NC 


lY 
7 
IS 
2A 


NC 
S 
14 
NC 


9 
10 II 
12 13 


UOU;..U 
ZZZNZ 


<.:l 


NC - No internal 
connection 
LOGIC 
OF 
PACKAGES 
DEVICE 
COMPLETE 
CIRCUIT 


SN55451B 
ANDt 
FK,JG 


SN55452B 
NAND 
FK,JG 


SN55453B 
OR 
FK,JG 


SN55454B 
NOR 
FK,JG 


SN75451B 
AND 
D,P 


SN75452B 
NAND 
D,P 


SN75453B 
OR 
D,P 


SN75454B 
NOR 
D,P 


tWith 
output 
transistor 
base connected 
externally 
to output 
of gate. 


description 


Series SN55451 B/75451 B dual peripheral drivers are a family of versatile devices designed for use in 
systems that employ TTL logic. This family is functionally interchangeable with and replaces the SN75450 
family and the SN75450A family devices manufactured previously, The speedof the SN55451 B/SN75451 B 
family is equal to that of the SN75450 family, and the parts are designed to ensure freedom from latch- 
up. Diode-clampedinputs simplify circuit design. Typical applications include high-speedlogic buffers, power 
drivers, relay drivers, lamp drivers, MOS drivers, line drivers, and memory drivers, 


The SN55451 B/SN75451 B, SN55452B/SN75452B, 
SN55453B/SN75453B, 
and SN55454B/SN75454B 
are dual peripheral AND, NAND, OR, and NOR drivers, respectively, (assuming positive logic), with the 
output of the logic gates internally connected to the bases of the n-p-n output transistors. 


Series SN55451 B drivers are characterized for operation over the full military range of - 55°C to 125°C. 
Series SN75451 B drivers are characterized for operation from OOCto 70°C, 


PRODUCTIONDATAdoc.menu 
contain information 
currlnt •• of publication dlte. Products conform to 
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• 


INSTRUMENTS 


SN55451B 
THRU SN55454B, 
SN75451B 
THRU SN75454B 


DUAL PERIPHERAL DRIVERS 


SN55451B 
SN75451B 


SN55452B 
SN75452B 
UNIT 


SN55453B 
SN75453B 


SN55454B 
SN75454B 


Supply 
voltage, 
V CC Isee Note 
11 
7 
7 
V 


Input 
voltage 
5.5 
5.5 
V 


Interemitter 
voltage 
(see Note 
2) 
5.5 
5.5 
V 


Off-state 
output 
voltage 
30 
30 
V 


Continuous 
collector 
or output 
current 
(see Note 
4) 
400 
400 
mA 


Peak collector 
or output 
current 
500 
500 
mA 


Itw 
:s 10 ms, duty 
cycle 
:s 50%, 
see Note 4) 


Continuous 
total 
power 
dissipation 
See Dissipation 
Rating 
Table 


Operating 
free-air 
temperature 
range. 
T A 
-55 
to 
125 
o to 70 
°C 


Storage 
temperature 
range 
-65 
to 
150 
-65 
to 
150 
°C 


Case temperature 
for 60 
seconds 
I FK package 
260 
°C 


Lead temperature 
1,6 
mm (1/16 
inch) from 
case for 60 
seconds 
I JG package 
300 
°C 


Lead temperature 
1,6 
mm (1,16 
inch) from 
case for 
10 seconds 
I 0 or P package 
260 
°C 


NOTES: 
1. 
Voltage 
values 
are with 
respect 
to the 
network 
ground 
terminal 
unless otherwise 
specified. 


2. 
This is the voltage 
botween 
two 
emitters 
of a multiple-emitter 
transistor. 
3. 
This value 
applies 
when 
the base-emitter 
resistance 
IRBE) is equal to or less than 
500 
O. 


4. 
Both halves 
of these 
dual circuits 
may conduct 
rated 
current 
simultaneously; 
however, 
power 
dissipation 
averaged 
over a 
short 
time 
interval 
must 
fall within 
the continuous 
dissipation 
rating. 


PACKAGE 
TA 
s 
25°C 
DERATING 
FACTOR 
TA 
- 
70°C 
TA 
- 
125°C 


POWER RATING 
ABOVE 
TA 
- 
25°C 
POWER RATING 
POWER RATING 
0 
725 
mW 
5.B mW/oC 
464 
mW 
- 


FK 
1375 
mW 
11.0 
mW/oC 
BBO mW 
275 
mW 
JG 
1050 
mW 
8.4 
mW/oC 
672 
mW 
210 
mW 


P 
1000 
mW 
B.O mW/oC 
640 
mW 
- 


SERIES 55451 B 
SERIES 75451 
B 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply 
voltage, 
VCC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


High-level 
input 
voltage, 
VIH 
2 
2 
V 


low-level 
input voltage, 
Vll 
0.8 
0.8 
V 


Operating 
free-air 
temperature, 
T A 
-55 
125 
0 
70 
°c 
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sN554518. sN754518 


DUAL PERIPHERAL 
POsITIVE·AND 
DRIVERS 


logic symbolt 


1A 
111 
&C> 
131 1Y 


1B 
121 
~ 


2A 
(61 
151 2Y 


2B 
171 


tThis 
symbol 
is in accordance 
with 
ANSI/IEEE Std 91-1984 
and 


IEC Publication 
617-12. 


161 


2A 
171 


2B 


FUNCTION 
TABLE 


lEACH DRIVERI 


A 
B 
Y 


L 
L 
L Ion state) 


L 
H 
L (on state) 


H 
L 
L (on 
state) 


H 
H 
H loff 
statel 


PARAMETER 
TEST CONDITIONS* 
SN55451B 
SN75451B 


TYP§ 
TYP§ 
UNIT 


MIN 
MAX 
MIN 
MAX 


VIK 
Input clamp voltage 
VCC = MIN. 
II ~ 
-12 
mA 
-1.2 
-1.5 
-1.2 
-1.5 
V 


IOH 
High·level 
output 
current 
VCC 
- 
MIN. 
VIH 
~ MIN. 
300 
100 
~A 
VOH 
~ 30 V 


VCC 
- 
MIN. 
VIL = 0.8 V. 
0.25 
0.5 
0.25 
0.4 


VOL 
Low-level 
output 
voltage 
10L ~ 
100 mA 


V 


VCC 
- 
MIN. 
VIL 
- 
0.8 
V. 


0.5 
0.8 
0.5 
0.7 
10L = 300 
mA 


II 
Input current 
at maximum 
input voltage 
VCC 
= MAX. 
VI = 5.5 V 
1 
1 
mA 


IIH 
High-level 
input 
current 
VCC 
- 
MAX. 
VI - 
2.4 V 
40 
40 
~A 


IlL 
Low-level 
input current 
VCC 
- 
MAX. 
VI - 
0.4 
V 
-1 
-1.6 
-1 
-1.6 
mA 


ICCH 
Supply current, 
outputs 
high 
VCC 
- 
MAX. 
VI ~ 
5 V 
7 
11 
7 
11 
mA 


ICCL 
Supply current, 
outputs 
low 
VCC 
- 
MAX. 
VI - 
0 
52 
65 
52 
65 
mA 


t For conditions 
shown 
as MIN or MAX, 
use the appropriate 
value specified 
under recommended 
operating 
conditions. 
§AII typical 
values are at VCC 
~ 
5 V. TA 
~ 25°C. 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


tpLH 
Propagation 
delay time, 
low·to·high-Ievel 
output 
18 
25 
ns 


tpHL 
Propagation 
delay time, 
high·to-Iow-Ievel 
output 
10 = 200 
mA. 
CL~15pF. 
18 
25 
ns 


tTLH 
Transition 
time, low-to-high-level 
output 
RL ~ 
50O. 
See Figure 
1 
5 
8 
ns 


tTHL 
Transition 
time, 
high-to-Iow-Ievel 
output 
7 
12 
ns 


VOH 
High-level 
output 
voltage 
after switching 
I SN55451B 
Vs 
= 20 V. 
10 = 300 
mA. 
VS-6.5 
mV 
I SN75451B 
See Figure 
2 
VS-6.5 


TEXAS -I!} 
INSTRUMENTS 


SN554528, SN754528 
DUAL PERIPHERAL POSITIVE·NAND DRIVERS 


1A 
(1) 


1B 
121 


(61 


(7) 


FUNCTION 
TABLE 


lEACH 
DRIVERI 


A 
B 
Y 


L 
L 
H (off state I 


L 
H 
H loff 
state) 


H 
L 
H loff 
state) 


H 
H 
L Ion state) 


TEST CONDITIONS * 
SN55452B 
SN75452B 
PARAMETER 
TYP§ 
Typ9 
UNIT 


MIN 
MAX 
MIN 
MAX 


VIK 
Input 
clamp 
voltage 
VCC 
= 
MIN. 
11= 
-12 
mA 
-1.2 
-1.5 
-1.2 
-1.5 
V 


10H 
High-level 
output 
current 
VCC 
- 
MIN. 
VIL 
- 
O.B V 
300 
100 
p.A 
VOH 
~ 
30 V 


VCC 
= MIN. 
VIH 
= MIN 


0.25 
0.5 
0.25 
0.4 


VOL 
Low-level 
output 
voltage 
10L = 
100 mA 
V 
VCC 
= MIN. 
VIH 
= MIN. 


0.5 
O.B 
0.5 
0.7 


10L = 300 
mA 


II 
Input 
current 
at maximum 
VCC ~ MAX. 
VI ~ 5.5 V 
1 
1 
mA 


input 
voltage 


IIH 
High-level 
input 
current 
VCC 
= MAX. 
VI 
= 
2.4 V 
40 
40 
p.A 


IlL 
Low-level 
input current 
VCC 
= MAX. 
VI 
= 0.4 
V 
-1.1 
-1.6 
-1.1 
-1.6 
mA 


ICCH 
Supply 
current. 
outputs 
high 
VCC 
= MAX. 
VI 
= 0 
11 
14 
11 
14 
mA 


ICCL 
Supply 
current. 
outputs 
low 
VCC 
= 
MAX. 
VI 
= 
5 V 
56 
71 
56 
71 
mA 


t For conditions 
shown 
as MIN 
or MAX, 
use the appropriate 
value 
specified 
under 
recommended 
operating 
conditions. 


§AII typical 
values 
are at VCC 
= 
5 V. TA 
= 
25°C. 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


tpLH 
Propagation 
delay 
time. 
low-teJ-high-level 
output 
26 
35 
ns 


tpHL 
Propagation 
delay 
time, 
high-to-Iow-level 
output 
10 = 200 
mA. 
CL = 
15 pF. 
24 
35 
ns 


tTLH 
Transition 
time, 
low-to-high-level 
output 
RL = 
50 n. 
See Figure 
1 
5 
B 
ns 


tTHL 
Transition 
time, 
high-to-low-level 
output 
7 
12 
ns 


VOH 
High-level 
output 
voltage 
after 
switching 
I SN55452B 
Vs 
~ 
20 V. 
10 = 300 
mA. 
VS-6.5 
mV 
I SN75452B 
See Figure 2 
VS-6.5 


TEXAS 
• 
INSTRUMENTS 


SN55453B. SN75453B 


DUAL PERIPHERAL 
POSITIVE·OR 
DRIVERS 


logic symbolt 


1A 
(1) 


(2) 
1B 


2A 
(6) 


2B 
(7) 


tThis 
symbol 
is in accordance 
with 
ANSI/IEEE Std 91-1984 
and 
lEe Publication 
617-12. 


FUNCTION 
TABLE 


lEACH 
DRIVERI 


A 
B 
Y 


L 
L 
L (on state) 


L 
H 
H loff 
statel 


H 
L 
H loff 
statel 


H 
H 
H loff 
statel 


TEST CONDITIONS* 
SN55453B 
SN75453B 
PARAMETER 
Typ9 
TYP§ 
UNIT 


MIN 
MAX 
MIN 
MAX 


VIK 
Input 
clamp 
voltage 
Vee 
= MIN. 
11= 
-12 
mA 
-1.2 
-1.5 
-1.2 
-1.5 
V 


10H 
High-level 
output 
current 
Vce 
- 
MIN. 
VIH 
- 
MIN. 
300 
100 
~A 


VOH 
= 
30 V 


Vee 
= MIN. 
VIL = 0.8 
V, 
0.25 
05 
0.25 
0.4 


VOL 
Low-level 
output 
voltage 
10L = 
100 mA 
V 


Vee 
= 
MIN. 
VIL = 0.8 
V. 
0.5 
0.8 
0.5 
0.7 


10L = 300 
mA 


II 
Input 
current 
at maximum 
Vce 
= 
MAX, 
VI 
= 
5.5 V 
1 
1 
mA 
input 
voltage 


IIH 
High-level 
input 
current 
Vee 
= MAX, 
VI 
= 
2.4 V 
40 
40 
~A 


IlL 
Low-level 
input current 
Vee 
= MAX. 
VI 
= 0.4 
V 
-1 
-1.6 
-1 
-1.6 
mA 


leeH 
Supply 
current, 
outputs 
high 
Vee 
= MAX, 
VI 
= 
5 V 
8 
11 
8 
11 
mA 


leeL 
Supply current, outputs low 
Vce 
= 
MAX. 
VI = 0 
54 
68 
54 
68 
mA 


:t: For conditions 
shown 
as MIN 
or MAX, 
use the 
appropriate 
value 
specified 
under 
recommended 
operating 
conditions. 
§AII typical 
values are at Vce 
= 5 V. TA 
= 25°C. 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


tPLH 
Propagation 
delay 
time, 
low-to-high-Ievel 
output 
18 
25 
ns 


tpHL 
Propagation 
delay time, 
high-to-Iow·level 
output 
10 = 200 
mA. 
eL = 15 pF. 
16 
25 
ns 


tTLH 
Transition 
time. 
low-to-high-Ievel 
output 
RL = 
50O. 
See Figure 
1 
5 
8 
ns 


tTHL 
Transition 
time, 
high-to-Iow-Ievel 
output 
7 
12 
ns 


VOH 
High-level 
output 
voltage 
after 
switching 
I SN554538 
Vs 
= 20 V. 
10 = 300 
mA. 
VS-6.5 
mV 
I SN754538 
See Figure 
2 
Vs -6.5 


TEXAS 
~ 
INSTRUMENTS 


SN55454B, SN75454B 
DUAL PERIPHERAL POSITIVE·NOR 
DRIVERS 


logic symbolt 


lA 
(1) 


'" 1 l> 
12) 
~ 


(3) 
lY 


lB 


2A 
16) 
(5) 
2Y 


2B 
(7) 


FUNCTION TABLE 


(EACH DRIVER) 


A 
B 
Y 


L 
L 
H loft 
state) 


L 
H 
L (on state) 


H 
l 
L (on 
state) 


H 
H 
L (on state) 


TEST CONDITIONS* 


SN55454B 
SN75454B 
PARAMETER 
Typ9 
TYP§ 
UNIT 


MIN. 
MAX 
MIN 
MAX 


VIK 
Input 
clamp 
voltage 
VCC = MIN. 
II = 
-12 
mA 
-1.2 
-1.5 
-1.2 
-1.5 
V 


10H 
High-level 
output 
current 
VCC = MIN. 
Vil 
= 0.8 
V 
300 
100 
~A 
VOH = 30 V 


VCC = MIN. 
VIH = MIN 
0.25 
0.5 
0.25 
0.4 


VOL 
Low-level 
output 
voltage 
10l = 100 mA 
V 
VCC = MIN. 
VIH = MIN. 
0.5 
0.8 
0.5 
0.7 
tOl 
= 300 
mA 


II 
Input 
current 
at maximum 
VCC = MAX. 
VI = 5.5 V 
1 
1 
mA 
input voltage 


IIH 
High-level 
input 
current 
VCC = MAX. 
VI = 2.4 V 
40 
40 
~A 


III 
Low-level 
input 
current 
VCC = MAX. 
VI = 0.4 V 
-1 
-1.6 
-1 
-1.6 
mA 


ICCH 
Supply 
current, 
outputs 
high 
VCC = MAX. 
VI = 0 
13 
17 
13 
17 
mA 


ICCl 
Supply 
current, 
outputs 
low 
VCC 
- 
MAX. 
VI 
-5V 
61 
79 
61 
79 
mA 


t For conditions 
shown 
as MIN 
or MAX, 
use the appropriate 
value 
specified 
under 
recommended 
operating 
conditions. 


§AII typical 
values are at VCC = 5 V. TA = 25°C. 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


tplH 
Propagation 
delay 
time. 
low-to-high-Ievel 
output 
27 
35 
ns 


tpHL 
Propagation 
delay time, 
high-to-Iow-level 
output 
10 = 200 
mA. 
Cl = 15 pF. 
24 
35 
ns 


tTlH 
Transition 
time, 
low-to-high-Ievel 
output 
Rl = 50O. 
See Figure 
1 
5 
B 
ns 


tTHl 
Transition 
time, 
high-to-Iow-Ievel 
output 
7 
12 
ns 


VOH 
High-level 
output 
voltage 
after 
switching 
I SN55454B 
Vs = 20 V. 
10 = 300 
mA. 
VS-6.S 
mV 
I SN754548 
See Figure 
2 
Vs -6.5 


TEXAS 
.." 
INSTRUMENTS 


SN554518 
THRU 
SN554548 


SN754518 
THRU 
SN754548 


DUAL PERIPHERAL DRIVERS 


INPUT 
2.4 V 


~ 
'4528 


INPUT 
'4518 
'4538 


PULSE 
GENERATOR 
(See Not. 
Al 


'4538 


I '4r8 
I 


0.4 V 


GNO 
:SU8 
I 
~ 


~ 
~",10 
ns 


I 
: 


I 
90% 
I 
I 
1.5V 


10% I 
1-1------- 
OV 
J 
-.l I .",10 n. 
'-1-1-- - - - --3 V 
90% 
I 
1 


I I 


1.5V 
I 


1 
10% 


I 
It-tPLH~ 


1 
I 


1 


VOH 
90% 


I 
I 
10% 
I 


,--I--VOL 


tTLH~ 
14- 


NOTES: 
A. 
The pulse generator 
has the following 
characteristics: 
PRR '" 
1 MHz, Zo _ 
50 O. 


B. 
CL includes 
probe 
and jig capacitance. 


-+l 


1 


INPUT 90% 


'4518 
1.5 V 


'4538 
1 
1 
Ir--40l'S 
I 
• 
",5 n. 


I 
' 


1 
90% 


1.5 V 


~ 
~",10n. 


I 
: 
I 
90% 


I 
I 
1.5V 


I 
1 


10% _1 
OV 
J 
-.l I .",10 n. 
'-1-1-- 
- - - --3 V 


90% 
I 
1 
I I 


1 


------_/- - -_::: 


NOTES: 
A. The pulse generator 
has the following 
characteri.tic.: 
PRR '" 
12.5 
kHz, 
Zo = 50 O. 


B. CL includes 
probe 
and jig capacitance. 


TEXAS "I 
INSTRUMENTS 


SN55451B 
THRU SN55454B. 
SN75451B 
THRU SN75454B 
DUAL PERIPHERAL 
DRIVERS 


TRANSISTOR 


COLLECTOR-EMITTER 
SATURATION 
VOLTAGE 


::;- 0.6 
., 
'"~ 
~. 0.5 


<:c.~ 
E 0.4 


co 
CI) 


ICiB - 
10 


See Note 5 


~ 
0.3 


'E 


"':' 
~ 
0.2 


.!:! 
'0 
cr 0.1 
:; 
~ 
0 
> 
10 
20 
40 
70 100 
200 
400 


Ic-Collector 
Current-mA 


TEXAS 
• 
INSTRUMENTS 


SN55461 
THRU SN55464 
SN75461 
THRU SN75463 
DUAL PERIPHERAL DRIVERS 
D221S, 
DECEMBER 1976-REVISED 
MAY 1990 


PERIPHERAL 
DRIVERS 
FOR HIGH-VOLTAGE, 
HIGH-CURRENT 
DRIVER 
APPLICATIONS 


• 
Characterized for Use to 300 mA 


• 
High-Voltage Outputs 


• 
No Output Latch-Up at 30 V (After 
Conducting 300 mAl 


• 
Medium-Speed Switching 


• 
Circuit Flexibility for Varied Applications and 
Choice of Logic Function 


• 
TTL-Compatible Diode-Clamped Inputs 


• 
Standard Supply Voltages 


• 
Plastic DIP (PI with Copper Lead Frame for 
Cooler Operation and Improved Reliability 


• 
Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPs 


SN55461. 
SN55462. 


SN55463, 
SN55464 
, .. 
JG PACKAGE 


SN75461. 
SN75462. 
SN75463 
. , , D OR P PACKAGE 


ITOP 
VIEW) 


lADS 
Vcc 
1B 
2 
7 
2B 


lY 
3 
6 
2A 


GND' 
5 
2Y 


SN55461. 
SN55462. 


SN55463. 
SN55464 
•. 
, . FK PACKAGE 


(TOP 
VIEW) 
u 
u«uuu 
z ....z>z 


3 
2 
1 20'9 


NC 
4 
1S 
NC 


lB 
5 
17 
2B 


NC 
6 
16 
NC 


1Y 
7 
15 
2A 


NC 
S 


" 
NC 


9 
10" 
12 13 
uou>-u 
ZZZNZ 


<:> 


DEVICE 
LOGIC 
PACKAGES 


SN55461 
AND 
FK.JG 


SN55462 
NAND 
FK.JG 


SN55463 
OR 
FK.JG 


SN55464 
NOR 
FK.JG 


SN75461 
AND 
D.P 


SN75462 
NAND 
D.P 


SN75463 
OR 
D.P 


description 


These dual peripheral drivers are functionally interchangeable with SN55451B through SN55454B and 
SN75451 B through SN75453B peripheral drivers, but are designed for use in systems that require higher 
breakdown voltages than those devices can provide at the expense of slightly slower switching speeds. 
Typical applications includelogic buffers, power drivers, relaydrivers, lampdrivers, MOSdrivers, line drOers, 
and memory drivers. 


The SN55461/SN75461, 
SN55462/SN75462, 
SN55463/SN75463, 
and SN55464 are dual peripheral 
AND, NAND, OR, and NORdrivers; respectively, (assuming positive logic), with the output of the gates 
internally connected to the bases of the n-p-n output transistors. 


Series SN55461 drivers are characterized for operation over the full military temperature range of - 55°C 
to 125°C; Series SN75461 drivers are characterized for operation from OOCto 70°C. 


PRODUCTION 
DATA documenU cantlin information 
currlnt 
I' 
of public-tion 
date. Products 
conform 
to 


IpecifiCitionl 
plr the terms of Tlxas 
Instruments 
~~~~~:~~i;·t::I~~~ 
~~::i~~ti:r 
:1~O::;:~:t::s~S 
not 
TEXAS ." 
INSTRUMENTS 


SN55461 
THRU SN55464 
SN75461 
THRU SN75463 
DUAL PERIPHERAL DRIVEFlS 


SN55461 
SN75461 


SN55462 
UNIT 
SN75462 
SN55463 
SN75463 


SN55464 


Supply 
voltage, 
VCC Isee Note 
11 
7 
7 
V 


Input 
voltage 
5.5 
5.5 
V 


Interemitter 
voltage 
(see Note 2) 
5.5 
5.5 
V 


Off-state 
output 
voltage 
35 
35 
V 


Continuous 
collector 
or output 
current 
(see Note 3) 
400 
400 
mA 


Peak collector 
or output 
current 
500 
500 
mA 
Itw 
:5 10 ms, duty 
cycle 
< 50%, 
see Note 
3) 


Continuous 
total 
power 
dissipation 
See Dissipation 
Rating 
Table 


Operating 
free·air 
temperature 
range. 
TA 
-55 
to 
125 
o to 70 
°C 
Storage temperature 
range 
-65 
to 
150 
-65 
to 
150 
°C 


Case temperature 
for 60 seconds 
FK package 
260 
°C 


Lead temperature 
1,6 mm 
JG package 
300 
°C 
(1/16 
inch) from 
case for 60 seconds 


Lead temperature 
1,6 mm 
o or P package 
260 
°C 
(1/16 
inch) from 
case for 
10 seconds 


NOTES: 
1. 
Voltage 
values 
are with 
respect 
to network 
ground 
terminal 
unless otherwise 
specified. 
2. 
This is the voltage between two emitters 
of a multiple-emitter 
transistor. 


3. 
Both halves of these dual circuits 
may conduct 
rated current 
simultaneously; 
however, 
power 
dissipation 
averaged 
over a 
short time 
interval 
must fall within 
the continuous 
dissipation 
rating. 


PACKAGE 
TJ\ :5 25°C 
DERATING 
FACTOR 
TA 
- 
70°C 
TA 
- 
125°C 


POWER RATING 
ABOVE 
TA 
- 
25°C 
POWER RATING 
POWER RATING 


D 
725 
mW 
5.8 
mW/oC 
464 
mW 
- 


FK 
1375 
mW 
11.0 
mW/oC 
880 
mW 
275 
mW 


JG 
1050 
mW 
8.4 
mW/oC 
672 
mW 
210 
mW 


P 
1000 
mW 
8.0 
mW/oC 
640 
mW 
- 


SN55461 
SN75461 


THRU SN55464 
THRU SN75463 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply 
voltage, 
VCC 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


High-level 
input 
voltage, 
VIH 
2 
2 
V 


Low·level 
input 
voltage, 
VIL 
0.8 
0.8 
V 


Operating 
free-air temperature, 
TA 
-55 
125 
0 
70 
°c 


TEXAS l!1 
INSTRUMENTS 


SN55461, 
SN75461 


DUAL PERIPHERAL POSITIVE·AND DRIVERS 


logic symbo\t 


1A 
(1) 


18 
(2) 


2A 
(61 


2B 
(7) 


tThis 
symbol 
is in accordance 
with 
ANSI/IEEE STD 91-1984 
and 
IEC Publication 
617-12. 


Pin numbers 
shown 
are for 0, JG. and P packages. 


(6) 
2A 


(7) 


2B 


FUNCTION 
TABLE 


(EACH DRIVER) 


A 
B 
Y 


L 
L 
L (on state) 


L 
H 
L (on state) 


H 
L 
L (on state) 


H 
H 
H (off 
state) 


TEST CONOITIONS t 
SN55461 
SN75461 
PARAMETER 


TYP* 
TYP* 
UNIT 


MIN 
MAX 
MIN 
MAX 


VIK 
Input 
clamp 
voltage 
VCC 
- 
MIN. 
II - 
-12mA 
-1.2 
-1.5 
-1.2 
-1.5 
V 


IOH 
High-level 
output 
current 
VCC 
= MIN. 
VIH 
= MIN. 
300 
100 
~A 
VOH 
= 35 V 


VCC 
= MIN. 
VIL 
= 0.8 
V. 
0.25 
0.5 
0.25 
0.4 


VOL 
Low-level 
output 
voltage 
10L = 100 mA 
V 
VCC 
= MIN. 
VIL 
= 0.8 
V. 
0.5 
0.8 
0.5 
0.7 


10L = 300 
mA 


II 
Input 
current 
at maximum 
VCC 
= MAX. 
VI 
= 5.5 V 
1 
1 
mA 


input voltage 


IIH 
High-level 
input 
current 
VCC 
= MAX. 
VI = 2.4 
V 
40 
40 
~ 


IlL 
Low-level 
input current 
VCC 
- 
MAX. 
VI 
- 
0.4 
V 
-1 
-1.6 
-1 
-1.6 
mA 


ICCH 
Supply 
current, 
outputs 
high 
VCC 
= MAX. 
VI = 5 V 
8 
11 
8 
11 
mA 


ICCL 
Supply 
current, 
outputs 
low 
VCC 
= MAX. 
VI = 0 
56 
76 
56 
76 
mA 


tFor 
conditions 
shown 
as MIN 
or MAX, 
use the appropriate 
value 
specified 
under 
recommended 
operating 
conditons. 
*AII typical 
values 
are at VCC = 5 V. TA = 25 ac. 


PARAMETER 
TEST CONOITIONS 
MIN 
TYP 
MAX 
UNIT 


tPLH 
Propagation 
delay 
time. 
low-to-high-Ievel 
output 
30 
55 
ns 


tpHL 
Propagation 
delay 
time, 
high-to-low-Ievel 
output 
10 = 200 
mA. 
CL = 15 pF. 
25 
40 
ns 


tTLH 
Transition 
time, 
low-to-high-Ievel 
output 
RL = 50O. 
See Figure 
1 
8 
20 
ns 


tTHL 
Transition 
time. 
high·to·low-Ievel 
output 
10 
20 
ns 


VOH 
ISN55461 
Vs 
= 30 V. 
10 = 300 
mA. 
VS-l0 
mV 
High-level 
output 
voltage 
after 
switching 
ISN75461 
See Figure 
2 
VS-l0 


TEXAS '1!1 
INSTRUMENTS 


SN55462, 
SN75462 
DUAL PERIPHERAL POSITIVE· NAND DRIVERS 


lA 
(11 


lB 
(2) 


2A 
16) 


2B 
171 


t This symbol 
is in accordance 
with 
ANSI/IEEE 
STD 91-1984 
and 
lEe Publication 
617-12. 


Pin numbers 
shown 
are for 0, 
JG. 
and P packages. 


FUNCTION 
TABLE 


(EACH 
DRIVER) 


A 
B 
Y 


L 
L 
H loff 
state) 


L 
H 
H loff 
state) 


H 
L 
H loff 
state) 


H 
H 
Lion 
state 1 


positive 
logic: 


y ~ A8 or A + B 


TEST CONDITIONSt 


SN55462 
SN75462 
PARAMETER 
Typt 
Typt 
UNIT 


MIN 
MAX 
MIN 
MAX 


VIK 
Input 
clamp 
voltage 
Vee 
= MIN. 
il = 
-12 
mA 
-1.2 
-1.5 
-1.2 
-1.5 
V 


10H 
High-level 
output 
current 
Vee 
= MIN. 
VIL = 0.8 
V. 


300 
100 
"A 
VOH 
= 35 V 


Vee 
~ MIN. 
VIH 
- 
MIN. 


0.25 
0.5 
0.25 
0.4 


VOL 
Low-level 
output 
voltage 
10L ~ 
100 
mA 
V 
Vee 
~ 
MIN. 
VIH 
~ MIN. 


0.5 
0.8 
0.5 
0.7 


10L ~ 300 
mA 


II 
Input current at maximum 
Vee 
= MAX. 
VI = 5.5 
V 
1 
1 
mA 
input voltage 


IIH 
High-level 
input current 
Vee 
~ MAX. 
VI = 2.4 
V 
40 
40 
~A 


IlL 
Low-level 
input 
current 
Vee 
~ 
MAX. 
VI 
~ 0.4 
V 
-t.l 
-1.6 
-1.1 
-1.6 
mA 


leeH 
Supply current, 
outputs high 
Vee 
~ MAX. 
VI 
~ 0 
13 
17 
13 
17 
mA 


leeL 
Supply current, 
outputs low 
Vee 
~ 
MAX. 
VI = 5 V 
61 
76 
61 
76 
mA 


tFor 
conditions 
shown 
as MIN 
or MAX, 
use the appropriate 
value 
specified 
under 
recommended 
operating 
conditions. 
tAli 
typical 
values 
are at Vee 
~ 
5 V. TA 
~ 25°e. 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


tpLH 
Propagation 
delay time, 
low-to-high-level 
output 
45 
65 
ns 


tpHL 
Propagation 
delay time. 
high-to-Iow-Ievel 
output 
10 = 200 
mA, 
eL 
~ 
15 pF. 
30 
50 
ns 


tTLH 
Transition 
time. 
low-to-high-IElvel 
output 
RL = 50 O. 
See Figure 
1 
13 
25 
ns 


tTHL 
Transition 
time, 
high-to-Iow-Ievel 
output 
10 
20 
ns 


VOH 


. 
ISN55462 
Vs 
- 
30 V, 
10 = 300 
mA, 
VS-l0 
High-level 
output 
voltage 
after 
switchin9 
ISN75462 
mV 
See Figure 
2 
VS-l0 


TEXAS 
• 
INSTRUMENTS 


SN55463, SN75463 


DUAL PERIPHERAL POSITIVE·OR DRIVERS 


logic symbolt 


1A 
(1) 
,,1 t> 


13) 
1Y 
(21 
Q 
1B 


2A 
(6) 
15) 2Y 


2B 
(7) 


'This 
symbol 
is in accordance 
with 
ANSI/IEEE STD 91-1984 
and 
IEC Publication 
617-12. 


Pin numbers 
shown 
are for D. JG, and P packages. 


2A 161 


2B 171 


1A (1) 


18 (2) 


FUNCTION 
TABLE 


lEACH 
DRIVER) 


A 
B 
Y 


L 
L 
Lion 
state I 


L 
H 
H loff 
state) 


H 
L 
H loff 
state) 


H 
H 
H (off 
state) 


TEST CONDITIONS' 


SN55463 
SN75463 
PARAMETER 
TYP; 
TYP; 
UNIT 


MIN 
MAX 
MIN 
MAX 


VIK 
Input clamp voltage 
VCC 
- 
MIN, 
il 
- 
-12 
mA 
-1.2 
-1.5 
-1.2 
-1.5 
V 


10H 
High-Jevel output 
current 
VCC = MIN, 
VIH = MIN, 
300 
100 
p.A 
VOH 
= 35 V 


VCC 
- 
MIN, 
VIL 
- 
0.8 
V, 
0.25 
0.5 
0.25 
0.4 


VOL 
Low-level output voltage 
10L = 100 
mA 
V 
VCC = MIN, 
VIL = 0.8 
V, 
0.5 
0.8 
0.5 
0.7 
10L = 300 
mA 


II 


Input 
current 
at maximum 
VCC = MAX, 
VI = 5.5 
V 
1 
1 
mA 
input voltage 


IIH 
High~level input current 
VCC = MAX, 
VI = 2.4 
V 
40 
40 
~A 


IlL 
Low-level 
input 
current 
VCC 
- 
MAX, 
VI 
- 
0.4 
V 
-1 
-1.6 
-1 
-1.6 
mA 


ICCH 
Supply 
current, 
outputs 
high 
VCC = MAX, 
VI = 5 V 
8 
11 
8 
11 
mA 


ICCL 
Supply 
current, 
outputs 
low 
VCC = MAX, 
VI = 0 
58 
76 
58 
76 
mA 


tFor 
conditions 
shown 
as MIN or MAX, 
use the appropriate 
value specified 
under recommended 
operating 
conditions. 


tAli 
typical 
values 
are at VCC = 5 V, TA = 25°C. 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


tpLH 
Propagation 
delay time, 
low-to-high-Ievel 
output 
30 
55 
ns 


tpHL 
Propagation 
delay time. 
high~to-Iow-Ievel 
output 
10 = 200 
mA, 
CL = 15 pF, 
25 
40 
ns 


tTLH 
Transition 
time, 
low-to-high-Ievel 
output 
RL = 50O, 
See Figure 
1 
8 
25 
ns 


tTHL 
Transition 
time, 
high-to-Iow-Ievel 
output 
10 
25 
ns 


VOH 


ISN55463 
Vs 
- 
30 V, 
10 * 300 
mA, 
VS-l0 
mV 
High-level 
output 
voltage 
after 
switching 
ISN7 5463 
See Figure 2 
VS-l0 


TEXAS 'I!J 
INSTRUMENTS 


SN55464 
DUAL PERIPHERAL POSITIVE·NOR DRIVER 


lA 
(1) 


lB 
(2) 


2A 
(6) 


2B 
(7) 


, This symbol 
is in accordance 
with ANSI/IEEE STD 91-1984 
and 


lEe Publication 
617-12. 
Pin numbers 
shown 
are for the JG package. 


FUNCTION TABLE 


lEACH ORIVER) 


A 
B 
Y 


L 
L 
H loff 
state I 


L 
H 
L (on state) 


H 
L 
l (on state) 


H 
H 
l Ion state) 


positive 
logic: 


Y=A+BorAB 


TEST CONDITIONS' 
SN55464 
PARAMETER 
TYP* 
UNIT 
MIN 
MAX 


VIK 
Input clamp voltage 
Vee 
= MIN. 
11= 
-12 
mA 
-1.2 
-1.5 
V 


10H 
High-level 
output 
current 
Vee 
= MIN. 
VIL = 0.8 V. 
300 
~A 
VOH 
= 35 V 


Vee 
= MIN. 
VIH = MIN. 
0.25 
0.5 


VOL 
Low-level 
output 
voltage 
10L = 
100 mA 
V 


Vee 
= MIN. 
VIH = MIN. 
0.5 
0.8 
10L = 300 mA 


II 
Input current 
at maximum 
input voltage 
Vee 
= MAX, 
VI = 5.5 V 
1 
mA 


IIH 
High-level 
input 
current 
Vee 
= MAX. 
VI = 2.4 V 
40 
~A 


IlL 
low-level input current 
Vee 
= MAX. 
VI = 0.4 
V 
-1 
-1.6 
mA 


leeH 
Supply 
current. 
outputs 
high 
Vee 
= MAX. 
VI = 0 
14 
19 
mA 


'eeL 
Supply current, 
outputs 
low 
Vee 
= MAX. 
VI = 5 V 
67 
85 
mA 


tFor 
conditions 
shown 
as MIN or MAX, 
use the appropriate 
value specified 
under recommended 
operating 
conditions. 


*AII typical 
values are at Vee 
= 5 V. TA 
= 25°e. 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


tpLH 
Propagation 
delay time, 
low-to-high-Ievel 
output 
40 
65 
ns 


tpHL 
Propagation 
delay time, 
high-to-Iow-level 
output 
10 = 200 
mA. 
eL = 15 pF. 
30 
50 
ns 


tTLH 
Transition 
time, 
low-to-high-Ievel 
output 
RL = 50 II. 
See Figure 1 
8 
20 
ns 


tTHL 
Transition 
time, 
high-to-low~level 
output 
10 
20 
ns 


VOH 
ISN55464 
Vs 
= 30 V. 
10 = 300 mA. 
VS-l0 
mV 
High-level 
output 
voltage 
after switching 
I SN75464 
See Figure 2 
VS-l0 


TEXAS 
• 


INSTRUMENTS 


SN55461 
THRU SN55464 


SN75461 
THRU SN75463 


DUAL PERIPHERAL DRIVERS 


INPUT 
2.4 V 


~ 
'462 


PULSE 
GENERATOR 
ISee Noto Al 


GND 
:SUB 
I 
.,.. 
-=1- 
.,.. 


~ 
I 


INPUT90% 
'461 
1.5 V 


'463 
II 
I 
~0.5jJs 


~ 
I 
~<5ns 


I I ' 
I I 
90% 


: 
1.5V 


10% 
II 
~tPHL-+t 


I 


90% 
: 


INPUT 
'462 
'464 


-+1 
14-<10ns 
I 
: 
I 
I 
I 


I 
1 


10% -1------- 
OV 


J 


-+l 
11.<10ns 


'-I-I-------3V 


90% 
I 1 
I I 


1.5V 
I 


I 
10% 


1 
~tPLH-+j 
I 
I 


1 


NOTES: 
A. The pulse generator 
has the following 
characteristics: 
PRR ::s 1 MHZ, Zout 
=:: 50 O. 


B. CL includes 
probe and jig capacitance. 


VOH 
90% 
I 
I 


10% 
I 


I--I--VOL 


tTLH+f 
14- 


PULSE 
GENERATOR 
IS•• Not. 
Al 


~ 
I 


INPUT 90% 
'461 
1.5 V 


'463 
I 


1 
I 
~40jJS 
I 
~<5ns 
I 
' 
I 
90% 
INPUT 
'462 
'464 


-+1 
14-<10 ns 


1 
: 


I 
90% 
I 
I 
1.5 V 


10% I 
I 
-1------- 
OV 


J 


-+l 
I 1.< 10 ns 


'-I-I-------3V 


90% 
: 1 


1.5V 
I 
I 


00••=-\,. 
/.:: 


TEXAS 
• 
INSTRUMENTS 


SN75372 


DUAL MOSFET DRIVER 


• 
Dual Circuits Capable of Driving High- 
Capacitance Loads at High Speeds 


• 
Output Supply Voltage Range Up to 24 V 


• 
Low Standby Power Dissipation 


D OR P PACKAGE 


(TOP 
VIEW) 


lADS 
VCCl 
E 
2 
7 
lY 
2A 
3 
6 
2Y 


GND 
4 
5 
VCC2 
description 


The SN75372 is a dual NAND gate interface 
circuit designed to drive power MOSFETsfrom 
TTL inputs. It provides high current and voltage 
levels necessary to drive large capacitive loads 
at high speeds. The device operates from a 
VCCl of 5 V and a VeC2 of up to 24 V. 


The SN75372 is characterizedfor operationfrom 
ooe to 70°C. 


17) 
lY 


161 
2Y 


lA 
III 


2A 
131 


logic diagram 
(positive 
logic) 


E 
12) 


lA 
(1) 


} 
TO OTHER 
DRIVER 


PRODUCTION 
DATA documents 
contlin inform.lion 
current I' of publication d,.I. 
Products conform to 


specificltions 
plr the terms of TIXI. 
Instruments 
~:::~~i~lr::t~1i 
~~~~~i:r 
:.~a:::::::t::anot 


TEXAS 
• 
INSTRUMENlS 


SN75372 
DUAL MOSFET DRIVER 


absolute 
maximum 
ratings 
over operating 
free-air temperature 
range (unless otherwise 
noted) 


Supply voltage range of VCC1 (see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
-0.5 
V to 7 V 
Supply voltage range of VCC2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . .. 
-0.5 
V to 25 V 
Input voltage. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
5.5 V 
Peak output current (tw < 10 ms, duty cycle < 50%): 
Sink....................... 
500 mA 


Source. . . . . . . . . . . . . . . . . . . .. 
500 mA 
Continuous total power dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . .. 
See Dissipation Rating Table 
Operating free-air temperature range, TA. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
OOCto 70°C 
Storage temperature range 
- 65°C to 150°C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds 
260°C 


PACKAGE 
TA 
- 
25°C 
DERATING 
FACTOR 
TA 
- 
70°C 


POWER RATING 
ABOVE 
TA 
- 
25°C 
POWER RATING 


0 
725 
mW 
5.8 
mw/oe 
464 
mW 


P 
1000 
mW 
8.0 
mw/oe 
640 
mW 


MIN 
NOM 
MAX 
UNIT 


Supply 
voltage, 
V ee 1 
4.75 
5 
5.25 
V 


Supply 
voltage, 
Vee2 
4.75 
20 
24 
V 


High-level 
input 
voltage, 
VIH 
2 
V 


Low-level 
input 
voltage, 
VIL 
0.8 
V 


High-level 
output 
current, 
IOH 
-10 
mA 


Low-level 
output 
current. 
IOL 
40 
mA 


Operating 
free-air 
temperature, 
TA 
0 
70 
°e 


TEXAS 
• 
INSTRUMENTS 


SN75372 


DUAL MOSFET 
DRIVER 


electrical 
characteristics 
over recommended 
ranges of VCC1. VCC2. and operating 
free-air temperature 


(unless 
otherwise 
noted) 


PARAMETER 
TEST CONOITIONS 
MIN 
Typt 
MAX 
UNIT 


VIK 
Input clamp voltage 
11- 
-12 
mA 
-1.5 
V 


VOH 
High-level 
output 
voltage 


VIL 
~ 0.8 
V, 
IOH = 
-50 
~A 
VCC2-1.3 
VCC2-0.8 
V 
VIL 
- 
0.8 
V, 
IOH 
- 
10 mA 
VCC2-2.5 
VCC2 
1.8 


VIH 
~ 
2 V, 
IOL - 
10 mA 
0.15 
0.3 


VOL 
Low-level 
output 
voltage 
VCC2 = 
15 V to 24 V, 
VIH = 2 V, 
V 


IOL = 40 mA 
0.25 
0.5 


VF 
Output 
clamp diode 


VI = 0, 
IF = 20 mA 
1.5 
V 
forward 
voltage 


II 
Input 
current 
at maximum 
VI = 5.5 V 
1 
mA 
input voltage 
~ 
40 


IIH 
High-level 
input 
current 
Any 
E 
VI 
~ 
2.4 V 
80 
~A 


~ 
1 
1.6 
IlL 
Low-level 
input current 
VI = 0.4 
V 
mA 
Any 
E 
-2 
-3.2 


ICC1IH) 
Supply 
current 
from V CC1, 
2 
4 
mA 
both outputs 
high 
VCC1 
~ 
5.25 
V, 
VCC2 = 24 V, 


Supply current 
from VCC2, 
All inputs 
at 0 V, 
No load 
ICC2IH) 
0.5 
mA 
both 
outputs 
high 


ICCtlLI 


Supply 
current 
from 
VCC 1, 
16 
24 
mA 


both outputs 
low 
VCCl 
= 5.25 
V, 
VCC2 = 24 V, 


Supply 
current 
from 
VCC2, 
All inputs 
at 5 V, 
No load 


ICC2(LI 
7 
13 
mA 
both 
outputs 
low 


ICC2(sl 


Supply 
current 
from VCC2. 
VCCl 
- 
0, 
VCC2 
- 
24 V, 
0.5 
mA 
standby 
condition 
All inputs 
at 5 V, 
No load 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


tOLH 
Delay time. 
low-to-high-Ievel 
output 
20 
35 
ns 


tOHL 
Delay time, 
high-to-Iow-level 
output 
10 
20 
ns 


tTLH 
Transition 
time, 
low-to·high-leveJ 
output 


CL = 390 
pF, 
20 
30 
ns 


tTHL 
Transition"ime. 
high-to-Iow-Ievel 
output 


AO = 
100, 
20 
30 
ns 


tpLH 
Propagation 
delay time. 
low-to-high-Ievel 
output 
See Figure 1 
10 
40 
65 
ns 


tpHL 
Propagation 
delay time. 
high-to-Iow-Ievel 
output 
10 
30 
50 
ns 


TEXAS 
• 


INSTRUMENTS 


SN75372 
DUAL MOSFET DRIVER 


PULSE 
GENERATOR 
(See Note Al 


5 V 
20 V 
~l__l., 


'VCC1 
VCC2 I 
I 
I 
I 
I 


"10ns~ 
I 
90% 


I 
INPUT 
I 
I 


10% 


~"10ns 
-1------3V 
I 
I 
I 
I 
I 
.-l 
I 
~tPLH""*l 


: 
~tTLH 
I 
I 
I 


tOLH~ 
II 
I 
_2.::!._--VOL 


NOTES: 
A. The pulse generator 
has the following 
characteristics: 
PAR = 
1 MHz. Zout 
== 50 O. 


B. CL includes 
probe and jig capacitance. 


VCC2 


>I 
VCC2-0.5 
•• 
'"~ 
0> 
VCC2-1.O 
~ 
:::l 
Q. 
S0 
VCC2-1.5 
"i 
>•• 
.... 
J: 
VCC2-2.0 
'":f 
IJ: VCC2-2.5 
0 
> 


VCC2-3.O 
-0.01 


HIGH-LEVEL OUTPUT VOLTAGE 
vs 
OUTPUT CURRENT 


VCC1 - 
5 V 


VCC2 - 
20 V 


VI - 
0.8 V 


>I 
~ 0.4 
:! 
"0> 
:; 0.3 
So 


:::lo 
"i 
i; 0.2 
.... 
~;l 
!.. 0.1 
o> 


VCC1 - 
5 V 


VCC2 - 
20 V 


VI - 
2 V 


TEXAS 
." 
INSTRUMENlS 


SN75372 
DUAL MOSFET DRIVER 


20 
> 
I 
CD 
16 
'"~ 
0> 
'5 
12 
c. 
'50 
I 
8 
0> 


4 


200 


180 


~ 
~ 160 
i= .!. 
~ S. 140 


~ e5 120 
S"ii 
'"' 1: 100 
•• 
...J 


~ ~ 
80 
e % 
~ 
~ 
60 
: 
:t 
~~ 
40 


VOLTAGE TRANSFER CHARACTERISTICS 
24 
VCC1 - 
5 V 
VCC2 - 
20 V 
No load 
\ 


TA - 
25·C 


0.5 
1 
1.5 
2 
VI-Input 
Voltage-V 


3: 
E 
800 
I 
I:o.., 
~ 
600 
'w 
III 
i:5 
I 
400 
tt 


200 


180 


G 
III 
160 
E 
I: 
i= .!. 
> :> 140 
•• c. 
- ~ 
CD 
:> 
120 
00 
.21 
100 
~ 
CD 
•• 
...J 
"', 
•• :t 
80 
c. 0 
o 
...J 
It 0 
60 
I ';' 
...J.I: 
:.2' 40 
~: 


20 


POWER DISSIPATION 
(BOTH DRIVERS) 
vs 
FREQUENCY 


VCC1 - 
5 V 
VCC2 - 
20 V 
INPUT: 3 V Square wave 
50% duty cycle) 


TA - 
25·C 


PROPAGATION 
DELAY TIME, 
LOW-TO-HIGH-LEVEL 
OUTPUT 
vs 
FREE-AIR TEMPERATURE 


I 
I 
- 
CL - 
4000 pF 


VCC1 - 
5 V 
VCC2 - 
20 V 
RO - 
100 
See Figure 1 
CL - 
2000 pF 


CL - 
1000 pF 


CL - 
200 pF 
"' 


I 
I 
CL - 
390 pF 


.- 
I 


CL - 
50 pF 
20 


o 
o 
10 
20 
30 
40 
50 
60 
70 
80 
TA-Free-Air 
Temperature-·C 


o 
10 
20 
40 
100 
200 
400 
f-Frequency-kHz 


PROPAGATION 
DELAY TIME, 
HIGH-TO-LOW-LEVEL 
OUTPUT 
vs 
FREE-AIR TEMPERATURE 


VCC1 - 
5 V 
VCC2 - 
20 V 
RO - 
100 
See Figure 1 
CL - 
4000 pF 


CL - 
2000 pF - 


I 10bo pF 
CL - 


CL - 
200 pF-.. 
I 
I 


CL - 
390 pF- - 
.lI 
I 


CL - 
50 pF 
o o 
10 
20 
30 
40 
50 
60 
70 
80 
TA - Free-Air Temperature - ·C 


TEXAS 
• 
INSTRUMENTS 


SN75372 
DUAL MOSFET DRIVER 


iii 
•• 
160 
.E I' 
I- ~ 
.;- s. 140 


•• 
::l 
Q 0 120 
.21 
100 
~ .. 
.. ... 
Cl 
• 
•• .I: 
80 
Q.Cl 
e :i: 
Q. 
• 
60 
I ~ 
:I: ;t 
•.• 0 
40 
~ ... 


20 


0 
0 


200 


180 


iii 
~ 
160 
.E 
I 
I- ~ 
.;- s. 140 


•• 
::l 
Q 0 120 
S~ 
.., 
~ 100 
~~ 
~ -s. 
80 
£=; 
I ~ 
60 
:I: ;t 
~.3 
40 


PROPAGATION 
DELAY TIME, 
LOW-TO-HIGH-LEVEL 
OUTPUT 
vs 
VCC2 SUPPLY VOLTAGE 


VCC1 - 
5 V 
RO - 
10 {} 
TA - 
25°C 
See Figure 1 


200 


180 


iii 
•• 
160 
E I' 
t= 
•.• 
.;- S. 140 


•• 
::l 
Q 0 120 
.21 
100 
~ .. 
.. ... 
Cl' 
•• ;t 
80 
Q. 0 
0 
••• 
It: 0 
60 
I 
';' 
••• .1: 
:I:.2' 40 
~:I: 


20 


0 
0 


iii 
•• 
.E I' 160 
I- ~ 
.;- S. 140 


•• 
::l 
Q 0 120 
§ G) 
.~ ~ 100 


g> 
~ 
80 
g-.3 
Q: 0 
I 
';' 
60 
••• .1: 
:I:.2' 40 
~:I: 


PROPAGATION 
DELAY TIME, 


HIGH-TO-LOW-LEVEL 
OUTPUT 
vs 
VCC2 SUPPLY VOLTAGE 


VCC1 - 
5 V 
RO - 
10 {} 
TA - 
25°C 
See Figure 1 


CL - 
50 pF 


5 
10 
15 
20 
25 


VCC2-Supply 
Voltage-V 


FIGURE 9 


PROPAGATION 
DELAY TIME, 


HIGH-TO-LOW-lEVEL 
OUTPUT 
vs 
LOAD CAPACITANCE 


CL - 
50 pF 


5 
10 
15 
20 
25 
VCC2-Supply 
Voltage-V 


FIGURE 8 


PROPAGATION 
DELAY TIME, 


LOW-TO-HIGH-LEVEL 
OUTPUT 
vs 
LOAD CAPACITANCE 


VCC1 - 
5 V 
VCC2 - 
20 V 
TA - 
25°C 
See Figure 1 


CL-Load 
Capacitance-pF 


FIGURE 10 
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driving 
power 
MOSFETs 


The drive requirements of power MOSFETs are much lower than comparable bipolar power transistors. 
The input impedance of a FETconsists of a reverse biased PN junction that can be described as a large 
capacitance in parallelwith a very high resistance. Forthis reason,the commonly used open-collector driver 
with a pull-up resistor is not satisfactory for high-speed applications. In Figure 12(a), an IRF151 power 
MOSFETswitching an inductive load is driven by an open-collector transistor driver with a 470-0 pull-up 
resistor. The input capacitance (Ciss)specification for an IRF151 is 4000 pF maximum. The resulting long 
turn-on time due to the combination of Ciss and the pull-up resistor is shown in Figure 12(b). 


48 V 
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A 
faster, 
more 
efficient 
drive 
circuit 
uses 
an active 
pull-up 
as well 
as an active 
pull-down 
output 
configuration, 
referred 
to as a totem-pole 
output. 
The SN75372 
driver 
provides 
the high speed, 
totem- 
pole drive desired 
in an application 
of this type, 
see Figure 
13(a). 
The resulting 
faster 
switching 
speeds 
are shown 
in Figure 
13(b). 
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~ 
0 
0.5 
1.5 
2 
2.5 
3 


Time-,.,.s 


Power MOSFET drivers must be capable of supplying 
high peak currents 
to achieve 
fast switching 
speeds 
as shown 
by the equation 


where 
C is the capacitive 
load, 
and tr is the desired 
rise time. 
V is the voltage 
that 
the capacitance 
is 
charged 
to. 
In the circuit 
shown 
in Figure 
13(a), 
V is found 
by the equation 


Peak current 
required 
to maintain 
a rise time 
of 
100 
ns in the circuit 
of Figure 
13(a) is 


IPK = (3-0)4(10-9) 
= 120 
mA 
100(10-9) 


Circuit capacitance 
can be ignored because it is very small compared to the input capacitance 
of the IRF151. 


With 
a VCC of 5 V. and assuming 
worst-cast 
conditions, 
the gate 
drive 
voltage 
is 3 V. 


For applications 
in which 
the full voltage 
of VCC2 
must 
be supplied 
to the MOSFET gate, the SN75374 
QUAD 
MOSFET 
driver 
should 
be used. 
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power 
dissipation 
precautions 


Significant power may be dissipated in the SN75372 driver when charging and discharging high-capacitance 
loads over a wide voltage range at high frequencies. Figure 5 shows the power dissipated in a typical 
SN75372 as a function of load capacitance and frequency. Average power dissipated by this driver is 
derived from the equation 


where PDC(AV) is the steady-state power dissipation with the output high or low. PC(AV) is the power 
level during charging or discharging of the load capacitance. and PS(AV) is the power dissipation during 
switching between the low and high levels. None of these include energy transferred to the load and all 
are averaged over a full cycle. 


The power components per driver channel are 


II 
I 
I 
I 
I+--tH---.t 


I~ 


'" C V~ 
f 


PLHtLH+ PHLtHL 


T 


where the times are as defined in Figure 14. 


PL.PH.PLH,and PHLarethe respective instantaneous levels of power dissipation. C is the load capacitance. 
Vc is the voltage across the load capacitance during the charge cycle shown by the equation 
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In the following power calculation, both channels are operating under identical conditions: 
VOH = 19.2 V and VOL = 0.15 V with VCC1 = 5 V, VCC2 = 20 V, Vc = 19.05 V, C = 1000 pF, 
and the duty cycle = 60%. At 0.5 MHz, PS(AV)is negligible and can be ignored. When the output voltage 
is high, ICC2 is negligible and can be ignored. 


[ 
(2 mAl 
(0 mAl] 
[(16 
mAl 
(7 mAl] 
POC(AV) = 
(5 V) --2- 
+ (20 V) 
-2- 
(0.6) + 
(5 V) -2- 
+ (20 V) 
-2- 
(0.4) 
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• 
Quadruple 
Circuits 
Capable 
of Driving 
High- 
Capacitance 
Loads 
at High 
Speeds 


• 
Output 
Supply 
Voltage 
Range from 
5 V to 
24V 


• 
Low 
Standby 
Power 
Dissipation 


• 
VCC3 
Supply 
Maximizes 
Output 
Source 
Voltage 


description 


The 
SN75374 
is a quadruple 
NAND 
interface 
circuit 
designed 
to drive 
power 
MOSFETs 
from 
TTL 
inputs. 
It 
provides 
the 
high 
current 
and 
voltage 
necessary 
to drive large capacitive 
loads 


at high 
speeds. 


The outputs 
yan be switched 
very 
close 
to the 
VCC2 supply 
rail when VCC3 is about 3 V higher 
than 
VCC2. 
The 
VCC3 
pin 
can 
also 
be tied 
directly 
to 
VCC2 
when 
the 
source 
voltage 


requirements 
are lower. 


The SN75374 
is characterized 
for operation 
from 
OOC to 70°C. 


(41 
& 
lEl 


lE2 
(5) 
ENl 


(121 
& 
2El 


2E2 
(131 
EN2 


lA 
(3) 
lV 


2A 
(61 
2V 


3A 
(111 
3V 


4A 
(141 
4V 


lThis symbol is in accordance with ANSI/IEEE Std 91-1984 
and IEC Publication 
617-12. 
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o OR N PACKAGE 


(TOP 
VIEWI 


VCC2 
1 U16 
VCC1 
1Y 
2 
15 
4Y 


1A 
3 
14 
4A 


1E1 
4 
13 
2E2 


1E2 
5 
12 
2E1 


2A 
6 
11 
3A 


2Y 
7 
10 
3Y 


GND 
8 
9 
VCC3 


ENABLE El 


ENABLE EZ 


lEl 
(4) 


1E2 
(51 


2El 
(12) 


2E2 
(13) 


lA 
(3) 


PRODUCTION 
DATA documents 
contain 
information 
current 
as of publication 
dat •. Products 
conform 
to 
specifications 
per the terms of TI•• s Instruments 
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absolute 
maximum 
ratings 
over operating 
free-air 
temperature 
range 
(unless otherwise 
noted) 


Supply voltage range of VCC1, (see Note 1) 
-0.5 
V to 7 V 


Supply voltage range of VCC2 ....................................•... 
-0.5 
V to 25 V 


Supply voltage range of VCC3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
- 0.5 V to 30 V 
Input voltage. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
5.5 V 


Peak output current (tw < 10 ms, duty cycle < 50%): 
Sink 
500 mA 
Source. . . . . . . . . . . . . . . . . . . .. 
500 mA 


Continuous total power dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . .. 
See Dissipation Rating Table 
Operating free-air temperature range 
OOCto 70°C 


Storage temperature range 
- 65°C to 150°C 


Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds 
260°C 


TA - 
25°C 


POWER 
RATING 


950 
mW 


1150 
mW 


DERATING 
FACTOR 


ABOVE 
TA 
- 
25°C 
7.6 mW/oC 
9.2 mW/oC 


TA - 
70°C 


POWER 
RATING 


608 
mW 


736 
mW 


MIN 
NOM 
MAX 
UNIT 


Supply 
voltage. 
VCCl 
4.75 
5 
5.25 
V 


Supply 
voltage. 
VCC2 
4.75 
20 
24 
V 


Supply 
voltage. 
VCC3 
VCC2 
24 
28 
V 


Voltage 
difference 
between 
supply 
voltages: 
VCC3 
- 
VCC2 
0 
4 
10 
V 


High-level 
input voltage, 
VIH 
2 
V 


Low-level 
input voltage, 
VIL 
0.8 
V 


High-level 
output 
current, 
IOH 
10 
mA 


Low·level 
output 
current. 
IOL 
40 
mA 


Operating 
free-air 
temperature, 
T A 
0 
70 
°C 
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electrical 
characteristics 
over recommended 
ranges of VCC1. 
VCC2. VCC3. 
and operating 
free-air 
temperature 
(unless otherwise 
noted) 


PARAMETER 
TEST CONDITIONS 
MIN 
Typt 
MAX 
UNIT 


VIK 
Input 
clamp 
voltage 
11= 
-12 
mA 
-1.5 
V 


VCC3 
= VCC2 + 3 V, 
VIL 
= 0.8 
V, 
IOH = 
-100 
~A 
VCC2 -0.3 
VCC2 -0.1 


High-level 
VCC3 
= VCC2 + 3 V, 
VIL 
= 0.8 
V, 
IOH ~ -10 
mA 
VCC2-1.3 
VCC2 -0.9 
VOH 
V 


output voltage 
VCC3 
~ VCC2, 
VIL 
= 0.8 
V, 
IOH = 
-50 
~A 
VCC2 -1 
VCC2-0.7 


VCC3 
= VCC2, 
VIL 
~ 0.8 
V, 
IOH = 
-10 
mA 
VCC2-2.5 
VCC2-1.8 


low-level 
VIH 
= 
2 V, 
IOL ~ 
10 mA 
0.15 
0.3 
VOL 
V 


output voltage 
VCC2 
~ 15 V to 28 V, 
VIH 
= 2 V, 
IOL = 40 mA 
0.25 
0.5 


VF 
Output 
clamp 
diode 
VI 
= 0, 
IF ~ 20 mA 
V 


forward 
voltage 
1.5 


II 
Input current 
at 
VI 
= 5.5 
V 
1 
mA 


maximum 
input 
voltage 


High-level 
~ 
40 


IIH 
VI 
~ 2.4 
V 
~ 
input current 
Any 
E 
80 


Low-level 
~ 
-1 
-1.6 


IlL 
VI 
= 0.4 
V 
mA 
input current 
Any 
E 
-2 
-3.2 


ICC1(H) 
Supply current 
from 
4 
8 


VCC 1, all outputs 
high 
VCC1 
= 
5.25 
V, 
VCC2 
= 24 V, 


'CC2IH) 


Supply current 
from 
VCC3 
~ 
28 V, 
All inputs 
at 0 V. 
-2.2 
0.25 
mA 
VCC2, all outputs 
high 
No load 


ICC3IH) 


Supply current 
from 
2.2 
3.5 


VCC3, all outputs 
high 


ICCllLI 
Supply 
current 
from 


31 
47 


V CC 1, all outputs 
low 
VCC1 
= 
5.25 
V, 
VCC2 
= 24 V, 
Supply current 
from 
ICC21LI 
VCC2, all outputs 
low 
VCC3 
= 28 V, 
All inputs 
at 5 V, 
2 
mA 


No load 


ICC31LI 
Supply current 
from 
16 
27 


VCC3, 
all outputs 
low 


ICC21HI 
Supply current 
from 
VCC1 
~ 
5.25 
V, 
VCC2 
~ 
24 V. 
0.25 
VCC2, 
all outputs 
high 


Supply 
current 
from 
VCC3 
~ 24 V, 
All inputs 
at 0 V, 
mA 


ICC31HI 
No load 
0.5 
VCC3, all outputs 
high 


Supply 
current 
from 


ICC2IS) 
VCC2' 
standby 
0.25 


condition 
VCC1 
~ 0, 
VCC2 
= 
24 V, 


Supply current 
from 
VCC3 
~ 24 V, 
All inputs 
at 0 V, 
mA 


ICC31S1 
VCC3, 
standby 


No load 
0.5 


condition 


tAli 
typical 
values are at VCC1 
~ 5 V, VCC2 
= 20 V, VCC3 
= 24 V, and TA 
= 25°C 
except 
for VOH for which 
VCC2 and VCC3 are 


as stated 
under test conditions. 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


tDLH 
Delay time, 
low-to-high-Ievel 
output 
20 
30 
ns 


tDHL 
Delay time, 
high-to-Iow-level 
output 


CL = 200 
pF, 


10 
20 
ns 


tTLH 
Transition time, low-to-high-Ievel output 
20 
30 
ns 


tTHL 
Transition time, high-to-Iow-Ievel output 
RD = 24 O. 
20 
30 
See Figure 1 


ns 


tpLH 
Propagation delay time. low-to-high-Ievel output 
10 
40 
60 
ns 


tpHL 
Propagation delay time. high·to·low·level output 
10 
30 
50 
ns 
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24V 
5vJ 20V 


rV~l 
v~21 
I 
VCC3 
I 
I 
I 


~ 


PULSE 
GENERATOR 
(See Note Al 


S10 ns-j+-+! 


I 
90% 
I 
INPUT 
I 
I 
10% 


~S10ns 
-.L-----3V 
II 
I 
I 
I 
.1 
I 
!+-tPLH-+j 


: 
~tTLH 
I 
I 
I 
tOLH-14--+1 
II 
I 
-..f..Y_-- 
VOL 


NOTES: 
A. The pulse generator 
l:Ias the following 
characteristics: 
PRR = 
1 MHz, Zout 
= 50 O. 
B. CL includes 
probe and jig capacitance. 
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HIGH-LEVEL OUTPUT VOLTAGE 
vs 
OUTPUT CURRENT 


> 
I.,B vCC2-0.5 


Ci 


:: 
VCC2-1.O 
::l 
Co 
So VCC2-1.5 
1 
1. VCC2-2.0 
'":rk VCC2-2.5 
o 
> VCC2-3.O 


-0.01 
-0.1 
-1 
-10 
-100 


'OH-High-Level 
Output Current-mA 


VCC1 - 
5 V 
VCC2 - 
20 V 
VCC3 - 
24 V 
VI - 
0.8 V 


LOW-LEVEL OUTPUT VOLTAGE 
vs 


OUTPUT CURRENT 


>I 
~ 0.4 
••-a 
>10.3 


::lo~ 
~ 0.2 
...I 
~ 
o 
...I 
!.. 0.1 
o> 


VCC1 - 
5 V 
VCC2 - 
20 V 
VCC3 - 
24 V 
VI - 
2 V 


oo 
20 
40 
60 
80 
100 
IOL-Low-Level 
Output Current-mA 


HIGH-LEVEL OUTPUT VOLTAGE 
vs 
OUTPUT CURRENT 


VCC1 - 
5 V 


VCC2 = VCC3 - 
20 V 


VI - 
0.8 V 


1111111 
TA - 
25°C 


IIIIII I1III 
TA _ 70°C 


> 
I 


~ VCC2-0.5 
=:o>S VCC2-1.O 
So 
::lo VCC2-1.5 
~>., 
1. VCC2-2.0 
'":rk VCC2-2.5 
o 
> VCC2-3.O 
-0.01 
-0.1 
-1 
-10 
-100 


IOH-High-Level 
Output Current-mA 


VOLTAGE TRANSFER CHARACTERISTICS 


24 


VCC1 - 
5 V 
VCC2 - 
20 V 
VCC3 - 
24 V 
TA - 
25°C 
No load 


> 
I 
~ 16 
:l 
Ci>~ 12 
::l 
Co 
So 
I 
8 
o> 


0.5 
1 
1.5 
2 


VI-Input 
Voltage-V 
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250 


225 


~ 
~ 200 


.- 
I 


~ 
:; 175 
III 
Co 


~ ~ 150 
g "i 
.., 
~ 125 
~-:' 
~ -§,100 
£; 
I 
J:! 
75 
J: ~ 
~.9 
50 


250 


225 


rii 
co 200 
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.!!& 
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.§ ~ 
125 
~ 
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~-:' 
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PROPAGATION 
DELAY TIME, 


LOW-TO-HIGH-LEVEL 
OUTPUT 


I 


VCC1 - 
5 V 
CL ~ 4000 
pF 


VCC2 - 
20 V 
VCC3 - 
24 V 
RD - 
24 {l 
See Figure 1 
CL - 
2000 pF 


I 
I 


C~ - 
1 


1 
000 IF 


I 


.1 
J 
CL - 
200 pF 


CL - 
50 pF 


PROPAGATION 
DELAY TIME, 


HIGH-TO-LOW-LEVEL 
OUTPUT 
vs 
TA-FREE-AIR TEMPERATURE 


CL - 
4000 
pF 


VCC1 - 
5 V 
VCC2 - 
20 V 
VCC3 - 
24 V 
RD - 
24 {l 
See Figure 1 
CL - 
2000 pF 


CL - 
1000 pF 


CL - 
200 pF 


CL - 
50 pF 
oo 
10 
20 
30 
40 
50 
60 
70 
80 


TA - Free-Air Temperature - DC 


PROPAGATION 
DELAY TIME, 


LOW-TO-HIGH-L.EVEL OUTPUT 
vs 


VCC2 SUPPLY VOLTAGE 


VCC1 - 
5 V 
VCC3 - 
VCC2+4 
V 
RD - 
24 
{l 
TA - 
25DC 
See Figure 1 
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TA - Free-Air Temperature - °C 


PROPAGATION DELAY TIME, 
HIGH-TO-LOW-LEVEL 
OUTPUT 
vs 
VCC2 SUPPL.Y VOLTAGE 


VCC1 - 
5 V 
VCC3 - 
VCC2+4 
V 
RD - 
24 {l 


TA - 
25°C 
See Figure 1 
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FIGURE 9 
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~ ~ 200 
i= 2- 
.; 
~ 175 


~ 
e5 150 
Sa; 
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~~ 
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75 


J: ~ 
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PROPAGATION 
DELAY TIME. 
LOW-TO-HIGH-LEVEL 
OUTPUT 
vs 
LOAD CAPACITANCE 


VCC1 - 
5 V 
VCC2 - 
20 V 
VCC3 - 
24 V 
TA - 
25°C 
See Figure 1 


I 
I 


RO - 
24 
{l 


RO - 
10 {l 


RO - 
0 


PROPAGATION 
DELAY TIME, 


HIGH-TO-LOW-LEVEL 
OUTPUT 


vs 
LOAD CAPACITANCE 


VCC1 = 5 V 
VCC2 = 20 V 
VCC3 = 24 V 
TA - 
25°C 
See Figure 1 


I 
I 
RO - 
24 {l 


RO - 
10 {l 


RO - 
0 


1000 
2000 
3000 
Cl-load 
Capacitance-pF 


~ 
~ 200 
i= 
2- 


> 
::l 175 
.!! S- 
., 
::l 
C 0 150 
§ a; 
.., ~ 125 
'" ...• 
Cl 
' 
~ 
~ 100 
o ...• 
ci: 
0 
75 
I 
';' 
.•.•.c 
J:.S!' 
50 
~J: 


1000 
2000 
3000 


Cl-load 
Capacitance-pF 


POWER DISSIPATION 
(ALL DRIVERS) 
vs 
FREQUENCY 


VCC1 - 
5 V 
VCC2 - 
20 V 
VCC3 - 
24 V 
INPUT: 3-Volt Square 
wave 
(50% duty cycle) 


TA = 25°C 


1200 


1000 


800 


600 


400 


2000 


3: 
1800 
E 
Il:o.~ 
Q. 


"::c 
I.t 


1600 


1400 


200 
o 
10 
20 


FIGURE 12 


NOTE: 
For RO = 0, operation 
with 
CL > 2000 
pF violates 
absolute 
maximum 
current 
rating. 
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driving 
power 
MOSFETs 


The drive 
requirements 
of power 
MOSFETs 
are much 
lower 
than 
comparable 
bipolar 
power 
transistors. 
The input 
impedance 
of a FET consists 
of a reverse 
biased 
PN junction 
that 
can be described 
as a large 
capacitance 
in parallel with 
a very high resistance. 
For this reason, the commonly 
used open-collector 
driver 
with 
a pull-up 
resistor 
is not satisfactory 
for high-speed 
applications. 
In Figure 
13(aL 
an IRF151 
power 
MOSFET 
switching 
an inductive 
load is driven 
by an open-collector 
transistor 
driver 
with 
a 470-0 
pull-up 
resistor. 
The input capacitance 
(Ciss) specification 
for an IRF151 is 4000 
pF maximum. 
The resulting 
long 
turn-on 
time 
due to the product 
of input 
capacitance 
and the pull-up 
resistor 
is shown 
in Figure 
13(b). 


> 
~ 4 
g> 


~ 
3 
~ 
" 
2 
I5 
1 
> 
I 
:z: 0 
~ 
0 
0.5 


/' V 
/ 
/ 


A 
faster, 
more 
efficient 
drive 
circuit 
uses 
an 
active 
pull-up 
as well 
as an 
active 
pull-down 
output 
configuration, 
referred 
to as a totem-pole 
output. 
The SN75374 
driver 
provides 
the 
high-speed 
totem- 
pole drive desired 
in an application 
of this type, 
see Figure 
14(a). 
The resulting 
faster 
switching 
speeds 
are shown 
in Figure 
14(b). 
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SN75374 
QUADRUPLE MOSFET DRIVER 


Power 
MOSFET drivers 
must be capable of supplying 
high peak currents 
to achieve 
fast switching 
speeds 
as shown 
by the equation 


where 
C is the capacitive 
load, 
and tr is the desired 
rise time. 
V is the voltage 
that 
the capacitance 
is 
charged 
to. 
In the circuit 
shown 
in Figure 
14(a). 
V is found 
by the equation 


Peak current 
required 
to maintain 
a rise time 
of 
100 
ns in the circuit 
of Figure 
14(a) 
is 


I 
(3-0)4( 10 - 9) 
PK = ----- 
= 120 
mA 
100(10-9) 


Circuit capacitance 
can be ignored because it is very small compared 
to the input capacitance 
of the IRF151. 
With 
a VCC of 5 V, and assuming 
worst-case 
conditions, 
the gate drive 
voltage 
is 3 V. 


For applications 
in which 
the full voltage 
of VCC2 
must 
be supplied 
to the MOSFET 
gate, 
VCC3 
should 
be at least 
3 V higher 
than 
VCC2. 


power 
dissipation 
precautions 


Significant 
power may be dissipated 
in the SN75374 
driver when charging and discharging 
high-capacitance 
loads over a wide 
voltage 
range at high frequencies. 
Figure 
12 shows 
the power 
dissipated 
in a typical 
SN75374 
as a function 
of frequency 
and load capacitance. 
Average 
power 
dissipated 
by this 
driver 
is 
derived 
from 
the equation 


where 
PDC(AV) 
is the steady-state 
power 
dissipation 
with 
the output 
high or low, 
PC(AV) 
is the power 
level during 
charging 
or discharging 
of the load capacitance, 
and PS(AV) 
is the power 
dissipation 
during 
switching 
between 
the low and high levels. 
None of these 
include 
energy 
transferred 
to the load and all 
are averaged 
over a full 
cycle. 


tHL 
~ 


PLHtLH + PHLtHL 
PS(AV) 
= 
T 
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SN75374 
QUADRUPLE MOSFET DRIVER 


PL, PH,PLH,and PHLarethe respective instantaneouslevelsof power dissipation, C is the load capacitance. 
Vc is the voltage across the load capacitance during the charge cycle shown by the equation 


PS(AV) may be ignored for power calculations at low frequencies. 


In the following power calculation, all four channels are operating under identical conditions: f = 0.2 MHz, 
VOH = 19.9 V and VOL = 0.15 V with VCCl 
= 5 V, VCC2 = 20 V, VCC3 = 24 V, Vc = 19.75 V, 
C = 1000 pF, and the duty cycle = 60%. At 0.2 MHz for CL < 2000 pF, PS(AVI is negligible and can 
be ignored. When the output voltage is low, ICC2 is negligible and can be ignored. 


POC(AVI =[(5VI(4;A)+ 
(20VI(-2.~mA) 
+ 
(24 VI (2.24mA)}0.61 
+ 


[(5 
V{3\mA) 
+ 
(20 v{o ;A)+ 
(24 VI(16 ;A) 
}0.41 


POC(AV = 58.2 mW per channel 
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• 
Saturating 
Outputs 
With 
Low 
On Resistance 


• 
Very 
Low 
Standby 
Power 
... 
53 mW Max 


• 
High-Impedance 
MOS- or TTL-Compatible 
Inputs 


• 
Standard 
5-V Supply 
Voltage 


• 
No Output 
Glitch 
During 
Power-Up 
or 
Power-Down 


• 
Output 
Clamp 
Diodes for Transient 
Suppression 


• 
2-W 
Power 
Package 
... 
60oC/W 
ROJA 


• 
600-mA 
Output 
Current 


• 
35-V 
Switching 
Voltage 


description 


The 
SN75435 
quadruple 
peripheral 
driver 
is 
designed 
for 
use 
in 
systems 
requiring 
high 
current, 
high voltage, 
and high load power. 
It 
features 
four 
inverting 
open-collector 
drivers 
with 
a common 
enable input that, 
when 
taken 
low, 
disables 
all four 
outputs. 
Each driver 
is 
protected 
against 
load 
shorts 
with 
its 
own 


latching 
over-current 
shutdown 
circuitry, 
which 
will 
turn 
the 
output 
off 
when 
a load short 
is 
detected. 
A short 
on one load will 
not 
affect 
operation 
of the other three drivers. The latch for 
the shutdown 
will 
hold the output 
off until the 
input 
or enable pin is taken 
low 
and then 
high 
again. A delay circuit is incorporated 
in the over- 
current 
shutdown 
to allow 
load capacitance 
of 
up to 5 nF at 35 V. 


Applications 
include 
relay drivers, 
lamp drivers, 
solenoid drivers, 
motor drivers, 
LED drivers, 
line 
drivers, 
logic 
buffers, 
hammer 
drivers, 
and 


memory 
drivers. 


The SN75435 
is characterized 
for operation from 
ooe to 70oe. 


SN75435 
QUADRUPLE PERIPHERAL DRIVER 
WITH OUTPUT FAULT PROTECTION 
02848. 
FEBRUARY 1985-REVISED 
NOVEMBER 1989 


NE DUAL·iN·L1NE 
PACKAGE 


(TOP ViEW) 


1Y 
1.2 
CLAMP 
2Y 


HEATSINK 
[ 
AND GND 
3Y 
3.4 
CLAMP 


4Y 


1A 


2A 


G 
1 


HEATSINK 


AND GND 
VCC 
3A 
4A 


1 U16 


2 
15 


3 
14 


4 
13 


5 
12 


6 
11 


7 
10 
8 
9 


FUNCTION 
TABLE 


(EACH 
NAND 
DRIVER) 


INPUTS 
OUTPUT 


A 
G 
Y 


L 
X 
H 


X 
L 
H 


H 
H 
L 


(3) 2Y 


(2) 1.2 CLAMP 
(613y 


(8) 4Y 


(7) 
3. 4 CLAMP 


PF ODUCTION DATA documents 
contein informetion 
c' nent 
•• 
of publication 
dati. 
Products 
conform 
to 


1j18t:ificltions 
per the terms 
of Texas 
Instruments 
~~~~:~~i~at::1~1~ 
~~:~~~i:r 
:IIO::~:~:t::':S 
not 
TEXAS '1!1 
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SN75435 
QUADRUPLE 
PERIPHERJ'L 
DRIVER 


WITH 
OUTPUT 
FAULT 
PROTECTION 


schematic 
of inputs 


EQUIVALENT 
OF EACH INPUT 


VCC 


absolute 
maximum 
ratings over operating 
free-air temperature 
range (unless otherwise 
noted) 


Supply 
voltage 
range of VCC (see Note 
1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
7 V 
Input 
voltage. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . .. 
5.5 V 
Output 
supply 
voltage. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . .. 
70 V 
Output 
diode clamp 
current. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
1 A 
Continuous 
total 
power 
dissipation 
at (or below) 
25°C 
free-air 
temperature 
(see Note 2) 
2075 
mW 
Operating 
free-air 
temperature 
range, TA 
ooC to 70°C 
Storage 
temperature 
range 
- 65°C 
to 
150°C 
Lead temperature 
1,6 mm (1/16 
inch) from 
case for 
10 seconds 
260°C 


MIN 
NOM 
MAX 
UNIT 


Supply 
voltage, 
Vee 
4.75 
5 
5.25 
V 


High-level 
input 
voltage, 
VIH 
2 
V 


Low-level 
input 
voltage, 
VIL 
0.8 
V 


Output voltage 
35 
V 


Output current 
600 
mA 


Load capacitance 
(See Figure 3) 
35 
nF 


Operating 
free-air 
temperature, 
TA 
0 
70 
°e 


PARAMETER 
TEST CONDITIONS 
MIN 
Typt 
MAX 
UNIT 


VIK 
Input clamp voltage 
Vee 
= 4.75 
V, 
II = 
-12 
mA 
-0.9 
-1.5 
V 


Vee 
= 4.75 
V, 
VIH 
= 2 V, 
100 


IOH 
High-level 
output 
current 
VIL 
= 0.8 
V, 
VOH 
= 70 V 


~A 


Vee 
= 4.75 
V, 
I IOL = 300 mA 
0.25 
0.5 
VOL 
Low-level 
output 
voltage 
I IOL = 600 mA 
V 
VIH 
= 2 V 
0.55 
1 


VR 
Output 
clamp 
diode reverse 
voltage 
Vee 
= 4.75 
V, 
IR=100~A 
70 
100 
V 


VF 
Output 
clamp diode forward 
voltage 
IF - 
600 mA 
1.2 
1.6 
V 


IIH 
High·level 
input 
current 
Vee 
= 5.25 
V, 
VI = 5.25 
V 
0.01 
10 
~ 


IlL 
Low-level 
input current 
Vee 
= 5.25 
V, 
VI = 0.8 
V 
-0.5 
-10 
~ 
Over-current 
shutdown 
current 
Vee 
= 4.75 
V to 5.25 
V 
650 
850 
mA 


leeH 
Supply current, 
outputs 
high 
Vee 
- 
5.25 
V, 
VI = 0 
6 
10 
mA 


leeL 
Supply current, 
outputs 
low 
Vee 
= 
5.25 
V, 
VI =5V 
55 
75 
mA 
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SN75435 
QUADRUPLE PERIPHERAL DRIVER 
WITH OUTPUT FAULT PROTECTION 


PARAMETER 
TEST 
CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


tpLH 
Propagation 
delay 
time. 
low-to-high-level 
output 
750 
ns 


tpHL 
Propagation 
delay 
time. 
high-to-Iow-Ievel 
output 
CL = 30 
pF. RL = 60 fl. 
750 
ns 


tTLH 
Transition 
time, 
low-to-high-Ievel 
output 
See Figure 
1 
200 
ns 


tTHL 
Transition 
time, 
high-to-Iow-Ievel 
output 
200 
ns 


VOH 
High-level 
output 
voltage 
after 
switching 
See Figure 
2 
VS-10 
mV 


INPUT 
VCC 


24u 


V 
~--- 


A/G 
CIRCUIT 


UNDER 
TEST 


~5~,_ 
~ 
I 14-<5 n, 
< to n,-+l1 k- 


II 
90% 
90% 
---3.0V 
INPUT 
I 
50% 
50% 
I 
0.7V 
ItO% 
10%1 


1 
I 


I.----.+-tPHL 
tPLH+! 
,.- 


90%~ 
~I 
90%VOH 


OUTPUT 
I 
50% 
50% 


1 
10% 
10% ::..j __ 
V 


I I 
I I 
OL 
-.I 
I4-tTHL 
-+I 
...-tTLH 
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SN75435 
QUADRUPLE 
PERIPHERAL 
DRIVER 
WITH 
OUTPUT 
FAULT 
PItOTECTION 


~ 
40~. 


----t I ~< 
5 n. 


II 
90% 
INPUT 
I 
1.5 V 
10% 


CIRCUIT 


UNDER 
OUTPUT 


A 
TEST 


G 
CL - 
15 pF 
OUTPUT 


2.4 V 
I 
(See Not. 
B) 


:" 
:" 


TEST CIRCUIT 


NOTES: 
A. The pulse generator 
has the following 
characteristics: 
PRR = 12.5 
kHz, Zout = 500. 
B. CL include 
probe and jig capacitance. 


100 


> 
I 
40 


8, 
l!a 
20 
> 
>0. 
a. 
,il 
10 
5a. 
50 
E 
4 
, 
E.~ 
:E 
2 


TA 
ooc to 70°C 


"" 
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SN75435 
QUADRUPLE PERIPHERAL DRIVER 
WITH OUTPUT FAULT PROTECTION 


0.01 ~F 
P 
SN74LSl94t 
Vcc 


SRG4 


A 


B 
2.30 
DB 


C 
2.30 
Dc 


0 
2.30 
DO 
SL SER 
IOPEN) 
GNO 


+5V 


+5V 
+VS 


RL 
r- -, 
I 
I 
I 
I 
I 
I 
I 
I 
, 
I 
, 


I 
I 
I 
I 
-= 
.J 


LJ 
LJ 
LJ 
LJ 


TIMING 
DIAGRAM 
FOR MOTOR 
CONTROL 
CIRCUIT 


tThe 
SN74lS194 
is a universal 
shift register with 
both shift-right 
and shift-left 
capability. 
In this application 
SO (pin 9) is wired high 
and only the shift-right 
and parallel·load 
modes 
are utilized. 
The 
logic symbol 
shown 
above 
has been simplified 
to show 
only the 
utilized 
modes. 
*This 
signal 
is CW/CCW 
or CW/CCW 
depending 
on motor 
winding. 
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• 
Saturating Outputs With Low On-State 
Resistance 


• 
High-Impedance Inputs Compatible With 
CMOS, MOS, and TTL Levels 


• 
Very Low Standby Power ... 
21 mW 
Maximum 


• 
High-Voltage Outputs ... 
70 V Min 


• 
No Output Glitch During Power Up or Power 
Down 


• 
No Latch-Up Within Recommended 
Operating Conditions 


• 
Output Clamp Diodes for Transient 
Suppression 


• 
2-W Power Package 


description 


The 
SN75436, 
SN75437A, 
and 
SN75438 


quadruple peripheraldrivers are designedfor use 
in systems requiring high current, high voltage. 
and high load power. Each device features four 
inverting open-collector outputs with a common 
enable input that, when taken low, disables all 
four outputs. The envelopeof I-V characteristics 
exceeds the specifications sufficiently to avoid 
high-current 
latch-up. 
Applications 
include 
driving relays, lamps, solenoids, motors. LEOs, 
transmission lines, hammers, and other high- 
power-demand devices. 


tThis 
symbol 
is in accordance 
with 
ANSI/IEEE 
Std 91-1984 
and 
lEe Publication 
617-12. 


SN75436, 
SN75437A, 
SN75438 


QUADRUPLE PERIPHERAL DRIVERS 


NE PACKAGE 


(TOP VIEW) 


1Y 
1.2 D 


2Y 


HEATSINK{ 
AND 
GND 


3Y 


3,4 D 


4Y 


1A 
2A 


G 


} 
HEATSINK 
AND 
GND 


VCC 
3A 
4A 


1 U16 


2 
15 


3 
14 


4 
13 


5 
12 


6 
11 


7 
10 


8 
9 


INPUTS 
OUTPUT 
A 
G 
y 


H 
H 
L 


L 
X 
H 


X 
L 
H 


H = high 
level, 


L = low 
level, 


X = irrelevant 


VCCT~ 


INPUT}) 
- 
~ 


Y OUTPUT 


D OUTPUT 


FEATURE 
SN75436 
SN75437A 
SN75438 
UNIT 


Maximum 
recommended 
output 
current 
0.5 
0.5 
1 
A 


Maximum 
VOL 
at 
maximum 
IOL 
0.5 
0.5 
1 
V 


Maximum 
recommended 
output 
supply 
50 
35 
35 
V 
voltage 
in an inductive 
switching 
circuit, Vs 


PRODUCTIONDATAdocuments 
contlin 
inform.lion 
current I' of publication dlte. Products conform to 
specifications 
per the terms 
of TeXIS Instruments 
::::~~i~'i~:I~"'i 
~~::i~~ti:; 
:1~o::;:~:t::'~Snot 
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SN75436. 
SN75437A. 
SN75438 


QUADRUPLE PERIPHERAL DRIVERS 


absolute 
maximum 
ratings over operating 
temperature 
range (unless otherwise 
noted) 


Supply voltage, Vcc 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
7 V 
Input voltage 
30 V 
Output current: 
SN75436, SN75437A (see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
0.75 A 
SN75438 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
1.25 A 
Output clamp diode current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
1.25 A 
Output voltage (off-state) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
70 V 
Continuous total power dissipation at (or below) 25°C free-air temperature 


(see Note 2). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
2075 mW 
Operating free-air temperature range, TA. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
ooC to 70°C 
Storage temperature range 
- 65°C to 150°C 
Lead temperature 1,6 mm (1/16-inch) from case for 10 seconds 
260°C 


NOTES: 
1. All four sections 
of these circuits 
may conduct 
rated current 
simultaneously; 
however, 
power dissipation 
average over a short 


time interval 
must fall within 
the continuous 
dissipation 
ratings. 


2. For operation above 2~)oC free-air temperature. 
derate linearly to 1328 mW at 70°C at the rate of 16.6 mW/oC. 


SN75436 
SN75437A 
SN75438 
PARAMETER 
MIN 
UNIT 
NOM 
MAX 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Supply 
voltage, 
Vee 
4.75 
5 
5.25 
4.75 
5 
5.25 
4.75 
5 
5.25 
V 


Output 
current, 
IOL 
0.5 
0.5 
1 
A 


Output 
supply voltage 
in inductive 
switching 
50 
35 
35 
V 


circuit 
(see Figure 2). Vs 


High-level 
input 
voltage, 
VIH 
2 
2 
2 
V 


Low-level 
input 
voltage, 
VIL 
0.8 
0.8 
0.8 
V 


Operating 
free-air 
temperature, 
T A 
0 
70 
0 
70 
0 
70 
°e 


electrical 
characteristics 
over recommended 
operating 
free-air temperature 
range (unless otherwise 
noted) 


SN75436 


PARAMETER 


SN75438 


TEST CONDITIONS 
SN75437A 
UNIT 


MIN 
Typt 
MAX 
MIN 
Typt 
MAX 


VIK 
Input 
clamp 
Vee 
= 4.75 
V, 
II = 
-12mA 
-0.9 
-1.5 
-0.9 
-1.5 
V 


IOH 
High-level 
output 
current 
Vee 
= 4.75 
V, 
VIH = 2 V, 
1 
100 
1 
100 
p.A 
VIL 
~ 0.8 
V, 
VOH 
~ 70 V 


10L ~ 250 
mA 
0.14 
0.25 
0.14 
0.25 


VOL 
Low-level 
output 
voltage 
Vce 
~ 4.75 
V, 
IOL ~ 
500 
mA 
0.28 
0.5 
0.28 
0.5 


VIH 
~ 2 V 


V 


10L = 750 
mA 
0.42 
0.75 


IOL = 1 A 
0.60 
1 


VRIK) 


Output 
clamp diode 
Vee 
= 4.75 
V, 
IR = 100 p.A 
70 
100 
70 
100 
V 
reverse voltage 


VF(K) 


Output 
clamp diode 
IF = 500 
mA 
1 
1.6 
1 
1.6 


forward 
voltage 
IF = 1 A 
1.2 
2 


IIH 
High·level 
input current 
Vee 
~ 
5.25 
V, 
VI = 5.25 
V 
0.1 
10 
0.1 
10 
p.A 


IlL 
Low·level 
input current 
VCC 
~ 5.25 
V, 
VI = 0.8 
V 
-0.25 
-10 
-0.25 
-10 
p.A 


leeH 
Supply current, 


Vee 
= 5.25 
V, 
VI 
~ 0 


outputs 
high 


1 
4 
1 
4 
mA 


leCL 
Supply current, 
Vee 
~ 
5.25 
V, 
VI = 5 V 
outputs 
low 
45 
65 
45 
65 
mA 
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SN75436. SN75437A. 
SN75438 


QUADRUPLE 
PERIPHERAL 
DRIVERS 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


tpLH 
Propagation 
delay time, 
low-to-high-Ievel 
output 
1950 
5000 
ns 


tPHL 
Propagation 
delay time. 
high-to-Iow-Ievel 
output 
CL = 30 pF, 
RL = 60 ll, 
150 
500 
ns 


tTLH 
Transition 
time. iow-to-high-Ievei 
output 
See Figure 
1 
40 
ns 


tTHL 
Transition 
time, 
high-to-Iow-Ievel 
output 
36 
ns 


SN75436 
Vs = 50 V, 
10'" 500 
mA, 
VS-l0 
mV 


RL = 100 ll, 
See Figure 2 


VOH 
High-level 
output 
voltage, 


SN75437A 
Vs = 35 V, 
10'" 500 
mA, 


VS-l0 
mV 


after switching 
RL = 70 ll, 
See Figure 
2 


SN75438 


Vs = 35 V, 
10'" 1 A, 


VS-10 
mV 


RL = 35 ll, 
See Figure 
2 


INPUT 2.LJ" ?~_ 


A/G 
CIRCUIT 
UNDER 
TEST 


--.f r•.:s5 n~ 11- 
5---""'--"'1 ;...:s; 10 ns 


INPUT 
II 
90% 
90% 
:r,- - - -3 
V 


10% I, 1.5V 
1.5V,' 


: 
J 
1 


"-'-""'IPHL 
tPLH": 
_ 


I 
I 
VOH 


90%~ 
~' 
90% 
I 
50% 
50% 


I 
_1_0_% 
1_0%_'1_:---VOL 


I I 
--t t- tTHL 
--.l:- ITLH 


I~------ 


- 
- OPEN 


TEST CIRCUIT 


PULSE 
GENERATOR 
(See Note AI 


,4 
40 ps 


.-. 
I 14-" 
5 ns 
III 
II 
90% 


INPUT 
1.5 V 
10% 


~ 
.....•••'14-,,10 ns 


90% l:t----3V 


1.5 V 
I 
10% 
0 V 


CL - 
15 pF 
T ISee Note BI 


OUTPUT 
\-- 
.,L.~:: 


NOTES: 
A. 
The pulse generator 
has the following 
characteristics: 
PRR = 12.5 
kHz, 20 = 50 ll. 
B. 
CL includes 
probe and jig capacitance. 


TEXAS 
~ 
INSTRUMENTS 


SN75436, SN75437A, SN75438 
QUADRUPLE PERIPHERAL DRIVERS 


PARAMETER 
MEASUREMENT 
INFORMATION 


MAXIMUM 
COLLECTOR CURRENT 
vs 
DUTY CYCLE 


<t 
1.3 
I~ 
l:~ 
1.2 
:;u 
g 
u 
.!! 
"0u 
E 
"E 
.j( 
•• 
::!E 
I 
~ 
0.7 


MAXIMUM 
COLLECTOR CURRENT 
vs 
DUTY CYCLE 


<tll:II 
§ 
1.1 
u~ 
g 
u 
.!! 
0.9 
"0u 
E 
0.8 
"E 
.j( 
•• 
::!E 
0.6 
I~ 
0.5 
TA 
- 
70DC 
N - 
Number of Outputs 
Conducting Simultaneously 
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SN75436, SN75437A, 
SN75438 


QUADRUPLE PERIPHERAL DRIVERS 


CW/cCW 
S1 
Rl 


ClK 
STEP COMMAND 
,-- 
----I 


OA 
y 
1 I 
1 


I 
I 


B 
QB 
Y 
2 I 
8 


I 


2,3D 
D 
I 
I 
ac 
y 
3 I 
I 
C 
I 
2,3D 
1 
D 
Y 
41 
I 


Sl SER 
2,3D 
QD 
D 
I 
1______ 
-_1 


(OPEN) 
GND 


0.01/IFr 


OUTPUTS 
{ 
LJ 
LJ 
LJ 
LJ 


TEXAS '1!1 


INSTRUMENTS 


• 
1.3-A Current 
Capability 
Each Channel 


• 
Saturating 
Outputs 
With Low On-State 
Resistance 


• 
Two Inverting 
and Two Noninverting 
Driver 
Channels 
With Common 
Active-Low 
Enable 


Input 


• 
Key Application 
Is as a Complete 
Full-Step 
4-Phase 
DC Stepper 
Motor 
Driver Using 
Only Three Directly 
Connected 
Logic 
Control 
Signal Lines From Standard 
Microprocessors 


• 
High-Impedance 
Inputs 
Compatible 
With 
TTL or CMOS Levels 


• 
Very Low Standby 
Power ... 
10 mW Typ 


• 
50-V Noninduct!ve 
Switching 
Voltage 
Capability 


• 
40-V Inductive 
Switching 
Voltage 
Capability 


• 
Output 
Clamp Diodes 
for Inductive 
Transient 
Protection 


• 
2·W Power Package 


description 


The 
SN75439 
quadruple 
peripheral 
driver 
is 
designed for use in systems requiring high current, 
high voltage, 
and high load power. The device 
features 
two 
inverting 
and 
two 
noninverting 
open-collector 
outputs 
with 
a common-enable 
input that, when taken 
high, disables 
all four 
outputs. By pairing each inverting channel with a 
corresponding 
noninverting 
channel 
(such 
as 
channel 1 paired with channel 2 and channel 3 
paired with channel 4), the device may be used as 
a complete 
full-step 
4-phase 
dc stepper 
motor 
driver using only two input logic control signals 
plus the enable signal, as shown in Figure 3. Other 
applications 
include 
driVing 
relays, 
lamps, 
solenoids, 
motors, 
LEOs, 
transmission 
lines, 
hammers, and other high-power-demand 
loads. 


The SN75439 is characterized for operation from 
DOC to 7DoC. 


SN75439 


QUADRUPLE PERIPHERAL DRIVER 


NEPACKAGE 
(TOP VIEW) 


1Y 
1 U16 
1A 


1.2D 
2 
15 
2A 


2Y 
3 
14 
G 


HEATSINK 
{ 
13 
} HEATSINK 
AND 
GND 
5 
12 
AND GND 


3Y 
6 
11 
VCC 
3. 4D 
10 
3A 


4Y 
8 
9 
4A 


FUNCTION TABLES 
(Each Channel 1 or 


Channel 4 Driver) 


INPUTS 
OUTPUT 


A 
G 
Y 


H 
L 
L 
L 
X 
H 


X 
H 
H 


(Each Channel 2 or 
Channel 3 Driver) 


INPUTS 
OUTPUT 


A 
G 
Y 


L 
L 
L 
H 
X 
H 


X 
H 
H 


H = high level 
L = low level 
X = irrelevant 


PRODUCTION 
DATA documents 
contain 
information 
current as of publication date. Products conform to 
specifications 
per the terms 
of Texas 
Instruments 
~~~~~:~~i~a{::1~1i 
~~::i~~ti:f 
:llo::~:~:,:::s~s 
not 


TEXAS -1!1 
INSTRUMENTS 


SN75439 
QUADUPLE PERIPHERAL DRIVER 


vcc~- 
- 
r;CLAMP 


-- 
__ 
OUTPUT 


INPUT 


ONo 


absolute maximum ratings over operating temperature range (unless otherwise noted) 


Supply voltage range, VCC (see Note 1) ... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
-0.3 
V to 7 V 
Input voltage, VI . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
7 V 


Output voltage range, Vo 
-0.3 
V to 52 V 


Output voltage, Vo (inductive load) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
43 V 


Output clamp·diode 
terminal voltage range, VOK 
. . . . . . . . . . . . . . . . . • . . . . .. 
-0.3 
V to 52 V 
Input current, II 
-15 
mA 


Peak sink output current, 10M (nonrepetitive, 
tw ,,; 0.1 ms) (see Note 2) 
.....•............. 
1.5 A 


(repetitive, tw ,,; 10 ms, dUty cycle ,,; 50%) . . . . . . . . . . . . . . . . .. 
1.4 A 


Continuous 
sink output current, 10 (see Note 2) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
1.3 A 
Peak output clamp diode current, 10KM (nonrepetitive, tw ,,; 0.1 ms) (see Note 2) 
1.5 A 
(repetitive, tw ,,; 10 ms, duty cycle ,,; 50%) 
....•...... 
1.3 A 
Continuous 
total dissipation 
at (or below) 25°C free-air temperature 
(see Note 3) . . . . . . . . . .. 
2075 mW 


Continuous 
total dissipation at (or below) 65°C case temperature 
(see Note 3) 
5000 mW 
Operating case or virtual junction temperature 
range 
, 
-55°C 
to 150°C 
Storage temperature 
range 
-65°C 
to 150°C 
Lead temperature 
1,6 mm (1/16 inch) from case for 10 seconds. 
. . . . . . . . . . . . . . . . . . . . . .. 
260°C 


NOTES: 1.All vollage values are with respect to the network ground terminal (unless otherwise specified). 


2.All four channels of this device may conduct rated current simultaneously; however, power dissipation average over a short time 


interval must fall within the continuous dissipation range. 


3. For operation above 25"C free-air temperature, derate linearly at the rate of 16.6 mWrC. 
For operation above 65"C case 
temperature, derate linearly at the rate of 59 mWrC. To avoid exceeding the design maximum virtual junction temperature. these 
ratings should not be excoeded. 


MIN 
NOM 
MAX 
UNIT 


Supply voltage. VCC 
4.75 
5 
5.25 
V 


Output supply voltage in inductive sYl~ching circuit, Vs (see Figure 2) 
40 
V 


High-level input vo~age, VIH 
2 
5.25 
V 


Low-level input vo~age. VIL 
-0.31 
0.8 
V 


Low-level output current, IOL 
1.3 
A 


Operating free-air temperature, TA 
0 
25 
70 
'c 


1 The algebraic convention, in which the least positive (most negative) value is designated minimum, is used in this data sheet for logic voltage 


levels. 


TEXAS 
'1.!1 
INSTRUMENTS 


SN75439 


QUADRUPLE PERIPHERAL DRIVER 


electrical characteristics over recommended ranges of operating free-air temperatur~ 
and supply 


voltages (unless otherwise noted) 


PARAMETER 
TEST 
CONDITIONS 
MIN 
TYpt 
MAX 
UNIT 


VIK 
Input clamp 
voltage 
11=-12mA 
-0.9 
-1.5 
V 


IOL = O.SA 
0.2 
0.35 


VOL 
Low-level 
output 
voltage 
IOL= 
1 A 
See Note 4 
0.4 
0.7 
V 


IOL = 1.3A 
0.5 
0.9 


IF - 
0.5 A 
1.1 
1.9 


VF(K) 
Output 
clamp 
diode 
forward 
voltage 
IF = 1 A 
See Note 4 
1.3 
2.2 
V 


IF = 1.3A 
1.4 
2.4 


IOH 
High-level 
output 
current 
VOH 
= SOY, 
VOK 
= SOV 
100 
!1A 


IIH 
High-level 
input 
current 
VI =VIH 
10 
!1A 


IlL 
Low-level 
input 
current 
VI = Oto 0.8 V 
-10 
!1A 


IR(K) 
Output 
clamp-diode 
reverse 
current 
VR = 50 V, 
Vo 
= 0 
100 
!1A 
(at Y output) 


All outputs 
at high level (off) 
2 
8 


ICC 
Supply 
current 


All outputs 
at low level (on) 
140 
200 


Two outputs 
at high 
level 
(off) and 
mA 


two outputs 
at low level 
(on) 
70 
110 


t All typical 
values 
are at VCC 
= 5 V, TA = 25°C. 
NOTE 
4: These 
parameters 
must 
be measured 
using 
pulse 
techniques, 
tw = 1 ms, duty cycle s 10%. 


PARAMETER 
TEST 
CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


tpLH 
Propagation 
delay 
time, 
1500 
ns 
low-to-high-Ievel 
output 


tpHL 
Propagation 
delay 
time, 
100 
ns 
high-to-Iow-Ievel 
output 
IOL=l 
A, 
CL = 30 pF, 


tTLH 
Transition time. 
RL = 30n, 
See Figure 
1 
170 
ns 


low-to-high-Ievel 
output 


lTHL 
Transition time, 
50 
ns 
high-to-Iow-Ievel 
output 


VOH 
High-level 
output 
voltage 
Vs 
= 40 V, 
IO=1.3A, 
VS-100 
mV 
(after switching 
inductive 
load) 
RL = 31 n, 
See Figure 
2 
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SN75439 
QUADRUPLE 
PERIPHERAL 
DRIVER 


PULSE 


GENERATOR 


{See Note Al 


INPUT 
UNOER 
TEST 
CHANNEL 


UNOER 


TEST 


CL - 
30 pF 


{See Note CI 


OTHER INPUT 


(See Note BI 


~';10ns 
!+-+r,; 
10 ns 
I 
I 
I 
I 
3V 
90% 
I 
I 
90% 
I 
I 
I 
INPUT 
I 
I 


{2A. 
3A. 01 
I I 
I 
I I 
I I 
I 
10% 
10% 
I 


I 
-I------oV 
I 
~,;10ns 
14-t*-,; 10 ns 
: I I 
90% Lh-----3V 
I I 
90% 
I I 
I I 
INPUT 
I 
I 


{1A.4AI 
I 
I 
I I 
I I 
I 
I 
10% 
I 
I 
10% 


14 
OV 
5 ~s 
~ 
I 
t+-+t--tPHL 
l4--+I- tpLH 


I 
I 
VOH 
90% 
I 
I 
90% 


I 
I I 
I 
I 
OUTI'UT 
I 
II 


10% 
I 
I--I----VOL 
i+--.I-- tTLH 


NOTES: 
A. 
The pulse 
generator 
has the following 
characteristics: 
duty cycle 
s 1%, Zo = 50 Q. 


B. 
Enable 
input G is at 0 V if input A is used 
as the sw~ching 
input. When G is used as the switching 
input, the corresponding 
A input 
is at 0 V if testing 
channel 
2 or channel 
3 or at 3 V if testing 
channel 
1 or channel 
4. 


C. CL 
includes 
probe 
and jig capacitance. 


TEXAS '1!1 
INSTRUMENTS 


SN75439 
QUADRUPLE PERIPHERAL DRIVER 


PULSE 


GENERATOR 


(See 
Note 
Al 


CHANNEL 


UNOER 


TEST 


RL - 
31 n 


OUTPUT 


CL 
- 
30 
pF 


(See Note 
81 


INPUT 


(2A.3AI 


14-'--+t-" 10 ns 
r+-+t-" 
10 ns 


f 
1 
I 
I 
90% 
1 
1 
I 
1 


1 
I 
I 
1 


I 
I 
1 
I 
I 
I 
1 I 


1 
10% 
10% 
I 
I 
-,------ 
OV 
14 
400 "s --_~ 


~,,10ns 
~,,10ns 
: I I 
'-1_1 
3V 


1 
I 
90% 
90% 
I I 
1 I 
I 
I 
I I 
I I 
I 
I 
I 
I 
I 
I 


INPUT 


(lA.4AI 


~-------~----~~ 


NOTES: 
A. 
The pulse 
generator 
has the following 
characteristics: 
duty cycle s 1%, Zo = 50 Q. 
B. 
CL inciudes 
probe 
and jig capacitance. 
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SN75439 
QUADRUPLE PERIPHERAL DRIVER 


DATA 


LINES 


FROM 


MICROPROCESSOR 


SN75439 
-r ------.., 
G 
(14) 


(lIllY 
lA 
(16) 
~u;l 


PHASE I 


STEPPER 


MOTOR I 
I 
I 
I 
I 
I 
I 
I 
I 


--.J 


IL 
-.J 


DN~ 


DK.~ 


FIGURE 3. 
FULL-STEP FOUR-PHASE STEPPER MOTOR DRIVER 
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• 
Very 
Low 
Power 
Requirements 
• 
Very 
Low 
Input 
Current 
• 
Characterized 
for Use to 350 
mA 
• 
No Output 
Latch-Up 
<It 50 V (After 
Conducting 
300 
mAl 
• 
High-Voltage 
Outputs 
(70 V Minl 
• 
Output 
Clamp 
Diodes 
for Transient 
Suppression 
(350 
mA, 
70 Vl 
• 
TTL- or MOS-Compatible 
Diode-Clamped 
Inputs 
• 
Standard 
Supply 
Voltage 
• 
Suitable 
for Hammer-Driver 
Applications 


description 


Series 
SN75446 
dual 
peripheral 
drivers 
are 
designed 
for use in systems 
that 
require 
high 
current, 
high voltage, 
and fast switching 
times. 
The 
SN75446, 
SN75447, 
SN75448, 
and 
SN75449 
provide 
AND, 
NAND, 
OR, and NOR 
drivers, 
respectively. 
These devices have diode- 


clamped 
inputs 
as well 
as high-current, 
high- 
voltage 
inductive-clamp 
diodes on the outputs. 


Series 
SN75446 
drivers 
are characterized 
for 
operation 
from 
OOC to 70°C. 


SN75446 
THRU SN75449 
DUAL PERIPHERAL DRIVERS 


D OR P PACKAGE 


(TOP VIEWI 
S[]B 
VCC 
1A 
2 
7 
2A 


1Y 
3 
6 
2Y 
GND 
4 
5 
CLAMP 


SN75446 


(EACH 
AND 
DRIVER) 


INPUTS 
OUTPUT 


A 
S 
Y 


H 
H 
H 


L 
X 
L 


X 
L 
L 


SN75447 


(EACH 
NAND 
DRIVER) 


INPUTS 
OUTPUT 


A 
S 
Y 


H 
H 
L 


L 
X 
H 


X 
L 
H 


SN75448 


(EACH 
OR DRIVER) 


INPUTS 
OUTPUT 


A 
S 
Y 


H 
X 
H 


X 
H 
H 


L 
L 
L 


SN75449 


(EACH 
NOR 
DRIVER) 


INPUTS 
OUTPUT 


A 
S 
Y 


H 
X 
L 


X 
H 
L 


L 
L 
H 


H = high level 
L = low level 
X = irrelevant 


PRODUCTION DATA documents 
contain inlormation 
current II of publication dati. Products conform to 
specifications 
per the terms 
of TIXIs 
Instruments 
~:~:~~i~.r::I~~i 
~~:~:~ti:; 
:,iO::~:~~:rOs~S 
not 
TEXAS 'I!J 
INSTRUMENTS 


SN75446 
THRU SN7544~1 
DUAL PERIPHERAL DRIVERS 


t These symbols 
are in accordance 
with 
ANSIIIEEE Std 91-1984 


and lEG Publication 
617-12. 


(6) 2V 


IS) 
CLAMP 


(4) GND 


positive logic: Y = AS or A+~ 


SN75447 
(3) 
1V 


161 


2V 


f51 CLAMP 


(4) 
GND 


positive logic: Y = AS or A + S 


SN75448 
(3) 


1V 
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THRU SN75449 
DUAL PERIPHERAL DRIVERS 


absolute 
maximum 
ratingH over operating 
free-air temperature 
range (unless otherwise 
noted) 


Supply voltage, VCC (see Note 1) . . . . . . . . . . . . . . . .. 
7 V 
Input voltage. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
5.5 V 
Output current (see Note 2) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
400 mA 
Output clamp diode current 
. . . . . . . . . . . . • . . . . . . . . . . . . . . . . . .. 
400 mA 
Continuous total power dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . .. 
See Dissipation Rating Table 
Operating free-air temperature range, TA. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
ooC to 70°C 
Storage temperature range 
- 65°C to 150°C 
Lead temperature 1,6 rnm (1/16 inch) from case for 10 seconds 
260°C 


NOTES: 
1. 
Voltage 
values are with 
respect 
to network 
ground 
terminal. 


2. 
Both halves of this dual circuit 
may conduct 
rated current 
simultaneously; 
however, 
power 
dissipation 
averaged over a short 


time interval 
must fall within 
the continuous 
dissipation 
ratings. 


TA 
'" 
25°C 
POWER RATING 


725 
mW 


1000 
mW 


DERATING 
FACTOR 


ABOVE 
TA 
- 
25°C 


5.8 mW/oe 


8.0 
mW/oe 


TA - 
70°C 


POWER RATING 


464 
mW 


640 
mW 


. 
MIN 
NOM 
MAX 
UNIT 


Supply 
voltage, 
Vee 
4.75 
5 
5.25 
V 


High-level 
input 
voltage, 
VIH 
2 
V 


Low~level input voltage, 
VIL 
0.8 
V 


Operating 
free-air 
temperature, 
TA 
0 
70 
°e 


PARAMETER 
TEST CONDITIONS 
MIN 
Typt 
MAX 
UNIT 


VIK 
Input clamp voltage 
II ~ 
-12 
mA 
-0.9 
-1.5 
V 


IOH 
High-level 
output 
current 
Vee 
~ 4.75 
V, 
VIH 
~ 2 V. 


1 
100 
~A 
VIL = 0.8 
V, 
VOH 
= 70 V 


Vee 
~ 4.75 
V, 


iOL = 100 mA 
0.10 
0.3 


IOL = 200 
mA 
0.22 
0.45 
VOL 
Low·level output voltage 
VIH 
= 2 V. 
IOL ~ 300 
mA 
V 


VIL = 0.8 
V 
0.45 
0.65 


IOL = 350 
mA 
0.55 
0.75 


V'BRIO 
Output 
breakdown 
voltage 
Vee 
= 4.75 
V, 
IOH = 100 ~A 
70 
100 
V 


VRfKl 
Output 
clamp 
diode 
reverse voltage 
Vee 
= 4.75 
V, 
IR = 100 ~A 
70 
100 
V 


VFIKI 
Output 
clamp diode forwiud 
voltage 
Vee 
= 4.75 
V, 
IF = 350 
mA 
0.6 
1.2 
1.6 
V 


IIH 
High-level 
input current 
Vee 
= 5.25 
V, 
VI 
~ 
5.25 
V 
0.01 
10 
~A 


IlL 
Low-level 
input 
current 
A input 
Vee 
~ 
5.25 
V, 
VI 
~ 0.8 
V 


-0.5 
-10 


Strobe 
S 
-1 
-20 
~A 


SN75446 
VI = 5 V 
11 
18 


leeH 
Supply 
current, 
outputs 
high 


SN75447 
VI = 0 
11 
18 


SN75448 
Vee 
~ 
5.25 
V 
VI = 5 V 
mA 
18 
25 


SN75449 
VI = 0 
18 
25 


SN75446 
VI 
~ 0 
11 
18 


leeL 
Supply 
current, 
outputs 
low 
SN75447 
VI 
~ 
5 V 
11 
18 


SN75448 
Vee 
= 5.25 
V 
VI 
~ 0 
mA 
18 
25 


SN75449 
VI = 5 V 
18 
25 
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DUAL PERIPHERAL DRIVERS 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


tplH 
Propagation 
delay time, 
low-to-high-Ievel 
output 
300 
7S0 
ns 


tpHl 
Propagation 
delay time, 
high-to-low-Ievel 
output 
Cl 
~ 
lS 
pF, Rl 
~ 
100O, 
200 
SOO 
ns 


tTLH 
Transition 
time, 
low-to-high-Ievel 
output 
See Figure 1 
SO 
100 
ns 


tTHl 
Transition 
time, 
high-to-Iow-level 
output 
SO 
100 
ns 


VOH 
High-level 
output 
voltage 
after 
switching 
Vs = SS V, 10 =300 
mA, 
VS-O.018 
V 
See Figure 2 


PULSE 
GENERATOR 
ISee Note Al 


L...-..+- S 5 ns 
k--J-- 
:5 10 ns 


2~7V I 
: 
~I 
1_2.7-v-3V 


INPUT 
1.5V 
~ 
I 
1.5V 
I ._D.7 V 
D.7 V 
I 
~ -----S-I.l-s---------:...---:...---- 
•••-il- - - - - DV 


---.I (I+=",s ns 
-+l 
~~~n':3 
V 
II 
2.7 V 
2.7 V 
I I 


1.5V 
I 


I 
I 
14 
.1 
tpHL 


9D%~1 
SD% 


I 
lD% 


I I 


~tTHL 


VOLTAGE 
WAVEFORMS 


I 
D.7 V 
I 


tp LH -J..----.i 
iL 


l 
9D%VOH 


50% 
I 
lD% 
~-VOL 
I I 


~tTLH 


NOTES: 
A. The pulse generator 
has the following 
characteristics: 
PAR = 100 kHz, Zout 
= 50 n. 
B. CL includes 
probe and jig capacitance. 
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DRIVERS 


INPUT 
2.4 V 
5 V 
.L, 


SN75446 
SN75447 


[ 


PULSE 


I.ENERATOR 


(See Noto 
Al 


A 
CIRCUIT 
UNDER 


S 
TEST 


CL = 15 pF 
1'-··"" 


SN754489 
0.4V 


TEST CIRCUIT 


k--t+--S5 ns 
4:510 
ns 


.90~1 
: 
it' 
'-90-% 
-3V 
INPUT 
1.5 V 
I 
1.5 V 


I __1_0% 
1_0_% 
••,_' 
0 V 


J 


-J 


1 
I~1t-- 


90 


% 
,,;5 ns 
40 I'$-----J~ 
.••·l 10--,,; 10 ns 


90%~1 
:-------3V 


INPUT 
I 
1.5 V 
1.5 V 
I 
10% 
10% 
----OV 


\ 
c_::~ 


NOTES: 
A. The pulse generator has the following 
characteristics: 
PRR = 
12.5 kHz, Zout = 50 O. 


B. Cl 
includes 
probe 
and jig capacitance. 
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• 
500-mA 
Rated 
Collector 
Current 
o OR N PACKAGE 


(Single 
Output) 
(TOP VIEWI 
• 
High-Voltage 
Outputs 
... 
100 
V 
18 
, 
U16 
1C 
• 
Output 
Clamp 
Diodes 
28 
2 
15 
2C 
38 
3 
14 
3C 
• 
Inputs 
Compatible 
with 
Various 
Types 
of 
48 
4 
13 
4C 
Logic 
58 
5 
12 
5C 
• 
Relay Driver 
Applications 
68 
6 
'1 
6C 
78 
7 
10 
7C 
• 
Higher-Voltage 
Versions 
of ULN2005A, 
E 
8 
9 
COM 
ULN2001A, 
ULN2002A, 
ULN2003A,and 
ULN2004A, 
Respectively, 
for Commercial 
Temperature 
Range 


description 


The SN75465, 
SN75466, 
SN75467, 
SN75468, 
and SN75469 
are monolithic 
high-voltage, 
high-current 
Darlington 
transistor 
arrays. 
Each consists 
of seven n-p-n Darlington 
pairs that feature 
high-voltage 
outputs 
with 
common-cathode 
clamp 
diodes 
for switching 
inductive 
loads. 
The collector-current 
rating 
of each 
Darlington 
pair is 500 rnA. The Darlington 
pairs may be paralleled 
for higher current 
capability. 
Applications 


include 
relay drivers, 
halT'mer drivers, 
lamp drivers, 
display 
drivers 
(LED and gas discharge). 
line drivers, 
and logic 
buffers. 


The SN75465 
has a 1050-0 
series base resistor 
and is especially 
designed 
for use with 
TTL where 
higher 
current 
is required 
and loading 
of the driving 
source 
is not a concern. 
The SN75466 
is a general-purpose 
array and may be used with TTL, P-MOS, CMOS, and other MOS technologies. 
The SN75467 
is specifically 
designed 
for use with 
'14- to 25-V 
P-MOS devices 
and each input 
has a zener diode and resistor 
in series 
to limit the input current 
to a safe limit. 
The SN75468 
has a 2700-0 
series base resistor 
for each Darlington 
pair for operation 
directly 
with 
TTL or 5-V CMOS. 
The SN75469 
has a 10.5-kO 
series 
base resistor 
to 
allow 
its operation 
directly 
from CMOS or P-MOS that 
use supply 
voltages 
of 6 to 15 V. The required 
input 
current 
is below 
that 
of the SN75468 
and the required 
voltage 
is less than that 
required 
by the SN7 5467. 


logic 
symbolt 
logic 
diagram 


COM 


18 
(1) 
lC 


28 
(2) 
2C 


38 
(3) 
3C 


48 
(4) 
4C 


58 
(5) 
5C 


68 
(6) 
6C 


78 
(7) 
7C 


tThis 
symbol 
is in accordance 
with 
ANSI/IEEE Std 91-1984 
and 
IEC Publication 
617-12. 


(9) 


(16) 
lC 


PRODUCTION 
DATA documents contain 
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current 
as of publication 
date. 
Products 
conform 
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SN75465 
THRU SN75469 
DARLINGTON 
TRANSISTOR 
ARRAYS 


SN75467 


COM 


SN75465: 
RB - 
1.05 
kll 
SN7546B: 
RB - 
2:7 
kll 


SN75469: 
RB - 
10.5 
kll 


absolute maximum ratings at 25°C 
free-air temperature 
(unless otherwise 
noted) 


Collector-emitter 
voltage 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
100 V 
Input 
voltage 
(see Note 
1): 
SN75465 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . .. 
15 V 
SN75467, 
SN75468, 
SN75469 
30 V 
Peak collector 
current 
(see Figures 
14 and 15) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
500 
mA 
Output 
clamp 
diode current 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
500 
mA 
Total 
emitter-terminal 
current 
-2.5 
A 
Continuous 
total 
power 
dissipation. 
. . . . . . . . . . . . . . . . . . . . . . . . . .. 
See Dissipation 
Rating 
Table 
Operating 
free-air 
temperature 
range, TA. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
OOC to 70°C 
Storage 
temperature 
range 
- 65°C 
to 
150°C 
Lead temperature 
1,6 mm (1/16 
inch) from 
case for 
10 seconds 
260°C 


TA 
:s 25°C 


POWER RATING 


950 
mW 


1150 
mW 


DERATING 
FACTOR 


ABOVE 
TA 
- 
25°C 


7.6 
mW/oC 


9.2 
mW/oC 


TA 
- 
70°C 


POWER RATING 


608 
mW 


736 
mW 


TEXAS -Ij} 
INSTRUMENTS 


SN75465, 
SN75466. 
SN75467 


DARLINGTON TRANSISTOR ARRAYS 


TEST 
SN75465 
PARAMETER 
TEST CONOITIONS 
UNIT 


FIGURE 
MIN 
TYP 
MAX 


VCE=100 
V, 
11=0 
50 


ICEX 
Collector 
cutoff 
current 
1 
~A 
VCE=100V, 
11=0, 
TA=70oC 
100 


11(011) 
01f·st8te 
input current 
3 
VCE=100V, 
'C=500 
~A, 
TA~70oC 
50 
65 
~A 


II 
Input current 
4 
VI=3 
V 
1.5 
2.4 
mA 


Vl(on) 
On-state 
input voltage 
5 
VCE~2 
V, 
IC=350 
mA 
2.4 
V 


II =250 
~A, 
!C=100 
mA 
0.9 
1.1 
Collector-emitter 
VCE(sat) 
6 
II =350 
~A, 
IC=200 
mA 
1 
1.3 
V 
saturation 
voltage 


11=500 
~A, 
IC~350 
mA 
1.2 
1.6 


Clamp 
diode reverse 
VR~100V 
50 
IR 
7 
~A 
current 
VR~100V, 
TA =70oC 
100 


VF 
Clamp 
diode forward 
8 
IF=350 
mA 
1.7 
2 
V 
voltage 


Ci 
Input 
capacitance 
V,=O, 
1=1 
MHz 
15 
25 
pF 


TEST 
SN75466 
SN75467 


PARAMETER 
TEST CONOITIONS 
UNIT 


FIGURE 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 


1 
VCE=100V, 
II~O 
50 
50 


ICEX 
Collector 
cutoff 
current 
VCE=100 
V,III=O 
100 
100 
~A 


2 
TA =70°C 
1 VI=6 
V 
500 


11(0ff) 
Off-state 
input 
current 
3 
VCE=50 
V, 
IC= 500 ~A, 


50 
65 
50 
65 
~A 
TA ~70oC 


II 
Input 
current 
4 
VI=17 
V 
0.82 
1.25 
mA 


Static 
forward 
current 
hFE 
6 
VCE=2 
V, 
IC=350 
mA 
1000 
transfer 
ratio 


Vl(on) 
On-state 
input voltage 
5 
VCE=2 
V, 
IC=300 
mA 
13 
V 


Collector-emitter 
II =250 
~A, 
IC=100 
mA 
0.9 
1.1 
0.9 
1.1 


V CE(satl 
saturation 
voltage 
6 
11=350 
~A, 
IC=200 
mA 
1 
1.3 
1 
1.3 
V 


11=500 
~A, 
IC=350 
mA 
1.2 
1.6 
1.2 
1.6 


IR 
Clamp diode 


7 
VR=100V 
50 
50 


forward 
voltage 
VR=100V, 
TA =70oC 
100 
100 
~A 


VF 
Clamp diode 


8 
IF~350 
mA 
1.7 
2 
1.7 
2 
forward 
voltage 
V 


Ci 
Input 
capacitance 
VI=O, 
1=1 
MHz 
15 
25 
15 
25 
pF 
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• 
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TEST 
SN75468 
SN75469 
PARAMETER 
TEST CONOITIONS 
UNIT 
FIGURE 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 


VCE=100 
V, 
11=0 
50 
50 
1 


VCE=100v,II\=0 
ICEX 
Collector 
cutoff 
current 
100 
100 
~A 


2 
TA =70oC 
I VI=1 
V 
500 


Ilioffl 
Off-state 
input current 
3 
VCE=50V, 
IC=500 
~A, 


50 
65 
50 
65 
~A 
TA=70oC 


VI=3.85 
V 
0.93 
1.35 


II 
Input current 
4 
VI=5 
V 
0.35 
0.5 
mA 


VI=12 
V 
1 
1.45 


IC=125 
mA 
5 


IC=200 
mA 
2.4 
6 


IC-250 
mA 
2.7 


Vllon) 
On-state 
input voltage 
5 
VCE=2 
V 
V 


IC=275 
mA 
7 


IC=300 
mA 
3 


IC=350 
mA 
8 


11=250 ~A, 
IC=100 
mA 
0.9 
1.1 
0.9 
1.1 


Collector-emitter 


VCE(sat) 
saturation 
voltage 
6 
11=350 ~A, 
IC=200 
mA 
1 
1.3 
1 
1.3 
V 


11-500 
~A, 
IC=350 
mA 
1.2 
1.6 
1.2 
1.6 


Clamp diode 
VR=100V 
50 
50 


\R 
7 
~A 
reverse 
current 
VR=100V, 
TA=70oC 
100 
100 


VF 


Clamp 
diode 
8 
IF=350 
mA 
1.7 
2 
1.7 
2 
V 


forward 
voltage 


Ci 
Input 
capacitance 
VI=O, 
1=1 
MHz 
15 
25 
15 
25 
pF 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


tpLH 
Propagation 
delay 
time. 
low-to-high-Ievel 
output 
VS=50 
V, 
RL = 163 n, 
0.25 
1 
~s 


tpHL 
Propagation 
delay 
time, 
high-to-Iow-Ievel 
output 
CL = 15 pF, 
See Figure 9 
0.25 
1 
~s 


VOH 
High-level 
output 
voltage 
utter 
switching 
VS-50 
V, 
'0 
= 300 mA, 
VS-20 
mV 
See Figure 10 
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OPEN 
VCE 


----!'> i Om I 
..,. 
~ 
~ 


NOTE: II is fixed for measuring VCE(satl. variable 
for measuring hFE. 


FIGURE 6. 
hFE. VCE(sat) 
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INPUT 


'466 
only 


2.7 
kO 
-~-: 


--.. 
~S 
5 ns 
----tt 
t+-s 
10 ns 


f 


i190% 
90%~' :----------~~Not.CI 


INPUT 
I 
50% 
50% 
: 


10%I 
I 
I 
'0% 
I 
I ----------0 
V 
~ 
0.5,s 
., 
_tPHl-+! 
i4--tPlH~ 
--------_. 
I 
I ~----VOH 


OUTPUT 
\5_°_% 
50_%.1._ 


1 


VOL 


NOTES: 
A. The pulse genera10r has the following 
characteristics: 
PRR = 12.5 kHz, 20 = 50 ll. 


B. CL includes 
probe 
and jig capacitance. 


C. For testing the '465, 
'466, 
and '468, 
VIH ~ 3 V; for the '467, 
VIH ~ 
13 V; for the '469, 
VIH ~ 8 V. 


INPUT 


~ 


'466only 


2.7 
kO 


-_.J>./V'V*'--. 


PULSE 
: 


GENERATOR 
------ 


(See 
Note 
Al 
'465 
'467 
'468 
'469 


~ 
I+-s 5 ns 
---.l 
I+-s 10 ns 
: 1".,._------- 
.•1-1 
V 
:/:90% 
90%-:\ :'---------- 
f~~eNoteC) 


Z",.5 V 
1.5V!i 
___ 
'_0_% 
__ I 
: 
10% 
0 V 
I 
I 
~ 
40,s 
~ 
\_-_/_------ ~:~ 


NOTES: 
A. The 
pulse generator 
has the following 
characteristics: 
PRR = 
12.5 
kHz, 
20 = 
50 O. 
B. CL includes 
probe 
and jig capacitance. 


C. For testing the '465, 
'466, 
and '468, 
VIH = 3 V; for the '467, 
ViH 
~ 13 V; for the '469, 
VIH = 8 V. 
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>I 
2.5 


~ 
<; 
> 
2.0 
~ 
3 
~ 
1.5 


~ 
2.5 
~ 
<; 
> 
2.0 


~ 
5~ 
1.5 


TAl. 2S'~ 


11·2ro~A 


-0 
11-350~A 


h-Y 'I- 500JlA- 


.# 


fI!? 


!! 
$ 
1.0 
j1 o.s 
~ 
w 


~ 
00 
100 200 300 400 500 600 700 800 


Ie-Collector 
Current-mA 


~ 
1.0 
o~ 
<; 
o.s 
1~ 


~ 
0a 
100 200 300 400 500 600 700 800 


COLLECTOR 
CURRENT 
.. 


INPUT CURRENT 


500 


450 


< 
400 
E 
I 


350 
~ 
u 
JOO 
° 
250 
~ 
;3 
200 


I 
150 
~ 


100 


SO 


RL'· 10n 
TA,' 2S'C 
/ '/ 


Vs 
s lOV 
I I VS' 
8 v 


1/ 
/ 
/ 


D PACKAGE 
N PACKAGE 
MAXIMUM 
COLLECTOR 
CURRENT 
MAXIMUM 
COLLECTOR 
CURRENT 
vs 
vs 
DUTY CYCLE 
DUTY CYCLE 


600 
600 


« 
« 


E 
500 
E 
500 
.!. 
.!. 


" 
" 
~ 
~ 
:; 
400 
:; 
400 
u 
u 
(; 
§ 
u 
" 
.!! 
300 
.!! 
300 
0 
0 
U 
N 
U 


E 
E 
:> 
200 
N - 
:> 
200 
E 


I 


E 


"K 
"K 
•• 
•• 
:! 
100 
TA - 
70°C 
:! 
TA - 
70°C 
I 
I 
100 
9 
N - 
Number of Outputs 
9 
N - 
Number of Outputs 


Conducting Simultaneously 
Conducting Simultaneously 
0 
0 


0 
10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
0 
10 
20 
30 
40 
50 
60 
70 
80 
90 
100 


Duty C:ycle-% 
Duty Cycle-% 


FIGURE 
14 
FIGURE 
15 
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SN75465 


SN75466,SN75468 


SN75465 


SN75468 
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PERIPHERAL 
DRIVERS 
F:OR HIGH-VOLTAGE, 
HIGH-CURRENT 
DRIVER 
APPLICATIONS 


• 
Characterized for USIJto 300 mA 


• 
High-Voltage Output" 


• 
No Output Latch-Up at 55 V (After 
Conducting 300 mAl 


• 
Medium-Speed Swit<:hing 


• 
Circuit Flexibility for Varied Applications and 
Choice of Logic Fum:tion 


• 
TTL-Compatible Dioole-ClampedInputs 


• 
Standard Supply Voltages 


• 
Plastic DIP (PI with Gopper Lead Frame 
Provides Cooler Operation and Improved 
Reliability 


o DR P PACKAGE 


(TOP 
VIEW) 
1ADe 
VCC 
1B 
2 
7 
2B 
1Y 
3 
6 
2A 


GND 
4 
5 
2Y 


LOGIC 
OF 
DEVICE 
COMPLETE 
CIRCUIT 
PACKAGES 


SN75471 
AND 
D,P 


SN75472 
NAND 
D,P 


SN75473 
OR 
D,P 


description 


Series SN75471 dual peripheral drivers are functionally interchangeable with Series SN75451 B and Series 
SN75461 peripheral drivers, but are designed for use in systems that require higher breakdown voltages 
than either of those seriescan provide at the expenseof slightly slower switching speedsthan Series75451 B 
(limits are the same as Series SN75461). Typical applications include logic buffers, power drivers, relay 
drivers, lamp drivers, MOS drivers, line drivers, and memory drivers. 


The SN75471, SN75472, and SN75473 are dual peripheral AND, NAND, and OR drivers, respectively, 
(assuming positive logic) with the output of the logic gates internally connected to the bases of the n-p-n 
output transistors. 


Series SN75471 drivers are characterized for operation from OOCto 70°C. 


PRODUCTION 
DATA documents 
contaill 
information 
current IS of publication datB. Product. conform to 
specifications 
per the terms of Texas Instruments 
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SN75471 
THRU SN75473 
DUAL PERIPHERAL DRIVERS 


absolute 
maximum 
ratings 
over operating 
free-air temperature 
range (unless otherwise 
noted) 


Supply voltage, Vcc (see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
7 V 
Input voltage. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
5.5 V 
Interemitter voltage (see Note 2) ......................•............•.......... 
5.5 V 
Off-state output voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
70 V 
Continuous collector or output current (see Note 3) 
400 mA 
Peak collector or output current (tw 
oS 10 ms, duty cycle 
oS 50%, see Note 3) 
500 mA 
Continuous total power dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . .. 
See Dissipation Rating Table 
Operating free-air temperature range, TA. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
ooC to 70°C 
Storage temperature range 
- 65°C to 150°C 
Lead temperature 1,6mm 
(1/16 
inch) from case for 10 seconds 
260°C 


NOTES: 
1. 
Voltage 
values 
are with 
respect 
to the 
network 
ground 
terminal 
unless 
otherwise 
specified. 


2. 
This is the voltage 
between 
two 
emitters 
of a multiple~emitter 
transistor. 


3. 
Both halves 
of these 
dual circuits 
may conduct 
rated 
current 
simultaneously; 
however, 
power 
dissipation 
averaged 
over 
a 
short time 
interval 
must 
fall within 
the 
continuous 
dissipation 
rating. 


TA 
:s 25°C 
DERATING 
FACTOR 
TA 
- 
70°C 
PACKAGE 


POWER RATING 
ABOVE 
TA 
- 
25°C 
POWER RATING 


0 
725 
mW 
5.8 
mW/oC 
464 
mW 


P 
1000 
mW 
8.0 
mW/oC 
640 
mW 


MIN 
NOM 
MAX 
UNIT 


Supply 
voltage, 
V CC 
4.75 
5 
5.25 
V 


High-level 
input 
voltage. 
VIH 
2 
V 


Low-level 
input voltage, 
VIL 
0.8 
V 


Operating 
free-air 
temperature, 
TA 
0 
70 
°C 
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logic symbol t 


lA 
11) 


lB 
(21 


2A 
16) 


2B 
(71 
&C>1=: 


~ 
13) lY 


(51 
2Y 


tThis 
symbol 
is in accordance 
with 
ANSI/IEEE 
Std 91-1984 and 
IEC Publication 
617-12. 


FUNCTION 
TABLE 


lEACH 
DIUVER) 


A 
B 
Y 


L 
L 
L Ion state) 


L 
H 
L Ion state) 


H 
L 
L (on state) 


H 
H 
H loff 
statel 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP* 
MAX 
UNIT 


VIK 
Input clamp voltage 
VCC 
- 4.75 V, 
II - 
-12 
mA 
-1.2 
-1.5 
V 


10H 
High~level output 
current 
VCC 
~ 4.75 V, 
VIH 
~ 2 V, 
100 
~A 
VOH 
~ 70 V 


VCC 
~ 4.75 V, 
VIL 
~ 0.8 V, 
0.25 
0.4 


VOL 
Low-level 
output 
voltage 
10L ~ 100 mA 
V 


VCC 
~ 4.75 V, 
VIL 
~ 0.8 V 
0.5 
0.7 
10L ~ 300 mA 


II 
Input current 
at maximum 
VCC = 5.25 V, 
VI = 5.5 V 
1 
mA 
input voltage 


IIH 
High-level 
input 
current 
VCC = 5.25 V, 
VI = 2.4 V 
40 
~ 


IlL 
Low-level 
input 
current 
VCC = 5.25 V, 
VI = 0.4 V 
-1 
-1_6 
mA 


ICCH 
Supply current, 
outputs 
high 
VCC 
~ 5.25 V, 
VI = 5 V 
8 
11 
mA 


ICCL 
Supply current, 
outputs 
[ow 
VCC 
- 
5.25 V, 
VI 
- 0 
56 
76 
mA 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


tpLH 
Propagation 
delay time, 
low-to-high-Ievel 
output 
30 
55 
ns 


tpHL 
Propagation 
delay time, 
high-to-Iow-Ievel 
output 
10 = 200 mA. 
CL ~ 15 pF, 
25 
40 
ns 


tTLH 
Transition 
time, 
low-to-high-Ievel 
output 
RL = 50O, 
See Figure 
1 
8 
20 
ns 


tTHL 
Transition 
time. 
high-to-Iow-Ievel 
output 
10 
20 
ns 


VOH 
High-level 
output 
voltago 
after 
switching 
Vs = 55 V, 
10 = 300 mA. 


VS-18 
mV 
See Figure 
2 
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logic symbol t 


lA 
III 
&t> 


(21 
~ 
13! 
lY 
lB 


2A 
16! 
151 
2Y 
2B 
(71 


FUNCTION 
TABLE 


(EACH DRIVER! 


A 
B 
Y 


l 
l 
H loff 
state) 


l 
H 
H (off 
state) 


H 
l 
H (off 
state) 


H 
H 
L lon statel 


positive 
logic: 


y ~ AS or 1\+6 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP* 
MAX 
UNIT 


VIK 
Input clamp voltage 
VCC 
~ 4.75 
V, 
II = 
-12 
mA 
-1.2 
-1.5 
V 


10H 
High-level 
output 
current 
VCC 
= 4.75 
V, 
VIH 
= 2 V, 
100 
~A 
VOH 
= 70 V 


VCC 
~ 4.75 
V, 
Vil 
= 0.8 
V, 
0.25 
0.4 


VOL 
Low-level 
output 
voltage 
10l 
~ 
100 mA 
V 
VCC 
~ 4.75 
V, 
Vil 
~ 0.8 V 
0.5 
0.7 
10l 
= 300 
mA 


II 
Input current 
at maximum 
VCC 
= 
5.25 
V, 
VI = 
5.5 V 
1 
mA 
input voltage 


IIH 
High-level 
input 
current 
VCC 
~ 
5.25 
V, 
VI 
~ 2.4 V 
40 
~A 


III 
Low-level 
input current 
VCC 
~ 
5.25 
V, 
VI = 0.4 
V 
-1 
-1.6 
mA 


leCH 
Supply current. 
outputs 
high 
Vee 
~ 
5.25 
V, 
VI =5V 
13 
17 
mA 


ICCl 
Supply 
current, 
outputs 
low 
VCC 
~ 
5.25 
V, 
VI = 0 
61 
76 
mA 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


tplH 
Propagation delay time. low-to-high-Ievel output 
45 
65 
ns 


tpHl 
Propagation 
delay time, 
high-to-Iow-Ievel 
output 
10 = 
200 
mA, 
Cl 
= 
15 pF, 
30 
50 
ns 


tTlH 
Transition 
time. 
low-to-high-Ievel 
output 
Rl 
= 
50O, 
See Figure 
1 
13 
25 
ns 


tTHl 
Transition 
time. 
high-to-Iow-Ievel 
output 
10 
20 
ns 


VOH 
High-level 
output 
voltage 
after switching 
Vs 
~ 
55 V, 
10 = 
300 
mA, 
VS-18 
mV 


See Figure 2 


TEXAS -I!} 
INSTRUMENTS 


SN75473 


DUAL PERIPHERAL POSITIVE-OR DRIVER 


logic symbolt 


lA 
111 


18 
121 


2A 
161 


28 
(7) 


;olt>~lY 


Y2Y 


2A (61 


28 (71 


FUNCTION 
TABLE 


lEACH 
DRIVER) 


A 
B 
Y 


L 
L 
l. (on state) 


L 
H 
H loff 
state I 


H 
L 
H loff 
state) 


H 
H 
H loff 
statel 


PARAMETER 
TEST 
CONDITIONS 
MIN 
TYP* 
MAX 
UNIT 


VIK 
Input 
clamp 
voltage 
VCC 
= 4.75 
V. 
II = 
-12 
mA 
-1.2 
-1.5 
V 


10H 
High-level 
output 
current 
VCC 
- 
4.75 
V. 
VIH 
- 
2 V. 
100 
~A 
VOH 
= 70 V 


VCC 
= 4.75 
V. 
VIL ~ 0.8 V. 
0.25 
0.4 


VOL 
Low-level 
output 
voltage 
10L ~ 
100 mA 
V 
VCC 
~ 4.75 
V. 
VIL ~ 0.8 V 
0.5 
0.7 


10L ~ 300 
mA 


I) 
Input 
current 
at maximum 
VCC 
~ 5.25 
V. 
VI ~ 5.5 V 
1 
mA 
input 
voltage 


IIH 
High-level 
input current 
VCC 
= 5.25 
V. 
VI = 2.4 V 
40 
~A 


IlL 
Low·level 
input current 
VCC 
= 5.25 
V. 
VI = 0.4 
V 
-1 
-1.6 
mA 


ICCH 
Supply 
current, 
outputs 
high 
VCC 
~ 5.25 
V. 
VI =5V 
8 
11 
mA 


ICCL 
Supply current, 
outputs 
low 
VCC 
~ 5.25 
V. 
VI ~ 0 
58 
76 
mA 


PARAMETER 
TEST 
CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


tpLH 
Propagation 
delay 
time, 
low-to-high-Ievel 
output 
30 
55 
ns 


tPHL 
Propagation 
delay 
time, 
high-to-Iow-Ievel 
output 
10 = 200 mA. 
CL = 
15 pF. 
25 
40 
ns 


tTLH 
Transition 
time, 
low-to-high-Ievel 
output 
RL = 50 O. 
See Figure 
1 
8 
25 
ns 


tTHL 
Transition 
time, 
high-to-Iow-Ievel 
output 
10 
25 
ns 


10H 
High-level 
output 
voltage 
,:Ifter switching 
Vs 
= 55 V. 
10 = 300 mA, 
VS-18 
mV 
See Figure 
2 


TEXAS 
• 
INSTRUMENTS 


SN75471 
THRU 
SN75473 
DUAL PERIPHERAL 
DRIVERS 


PULSE 


GENERATOR 
(S•• Not. 
Al 


INPUT 
2.4 V 


~ 


'472 


-.l 
I 
90% 


INPUT 
1.5 V 
'471 
'473 
II 
I14----0.5,.. 


1 
14-,,;5 n. 


1 
' 


1 
90% 


1.5V 


1 


1 
I+-tPHL...-j 


I 


90% 
: 


r---l 


'473 
~ 


0.4V 


I SUB 
I 
I 
~ 


-+1 
~,,; 
10 ns 


1 
: 


1 


1 
1 
1.5 V 


10% I I 
-1------- 
ov 


J 


-+I 1 1.,,;10 ns 
'-1-1--- 
- - --3 V 


90% 
: I 


1.5V 
I 


1 
1,0% 


1 
~tPLH--l 


1I 


1 


VOH 
90% 


I 
I 


10% 
1 


1--1- 
-VOL 


1TLH~, 
l.- 


t 


PULSE 


GENERATOR 
(S•• Not. 
Al 


'473 


~ 
0.4 V 
-= 


-.l 


1 
90% 


INPUT 
1.5 V 


'471 
'473 
1I 


114---- 
40,.. 
I 14-,,;5 ns 
I 
' 


1 
90% 


-+1 
~,,;10n. 


1 
: 
1 


1I 


1 
I 


10% -I-------OV 


~I 


-+l11.,,;10ns 
'-I-I-------3V 


90% 
I 
1 
'I 


1 


~------_/_--_::: 


TEXAS 'I!J 
INSTRUMENlS 


• 
Characterized for USll to 300 mA 


• 
No Output Latch-Up at 55 V (After 
Conducting 300 mAl 


• 
High-Voltage Output!l (100 V Typical) 


• 
Output Clamp Diode!; for Transient 
Suppression (300 mJ~, 70 VI 


• 
TTL- or MOS-CompaltibleDiode-Clamped 
Inputs 


• 
P-N-PInputs Reduce Input Current 


• 
Standard Supply Voltage 


• 
Suitable for Hammer-Driver Applications 


• 
Plastic DIP (PI with Copper Lead Frame 
Provides Cooler Operation and Improved 
Reliability 


description 


Series SN75476 
dual peripheral drivers are 
designed for use in systems that require high 
current, high voltage, and fast switching times. 
The 
SN75476, 
SN75477, 
SN75478, 
and 
SN75479 provide AND, NAND, OR, and NOR 
drivers, respectively. Tnese devices have diode- 
clamped inputs as well as high-current, high- 
voltage 
clamp 
diodes 
on the 
outputs 
for 
inductive transient protection. 


The 
SN75476, 
SN75477, 
SN75478, 
and 
SN75479 drivers arecharacterizedfor operation 
from O°C to 70°C. 


SN75476 
THRU SN75479 
DUAL PERIPHERAL DRIVERS 


D OR P PACKAGE 


(TOP VIEW) 
sos 
VCC 
lA 
2 
7 
2A 
lY 
3 
6 
2Y 
GND 
4 
5 
CLAMP 


SN75476 


(EACH 
AND 
DRIVER) 


INPUTS 
OUTPUT 


A 
S 
Y 


H 
H 
H 


L 
X 
L 


X 
L 
L 


SN75477 


(EACH 
NAND 
DRIVERI 


INPUTS 
OUTPUT 


A 
S 
y 


H 
H 
L 


L 
X 
H 


X 
L 
H 


SN75478 


(EACH 
OR DRIVER I 


INPUTS 
OUTPUT 


A 
S 
Y 


H 
X 
H 


X 
H 
H 


L 
L 
L 


SN75479 


(EACH 
NOR 
DRIVER) 


INPUTS 
OUTPUT 


A 
S 
Y 


H 
X 
L 


X 
H 
L 


L 
L 
H 


H = high level 
L = low level 
X = irrelevant 


PRODUCTION 
DATA 
documenls 
co'lein 
inform.tion 
current 
IS of public.tion 
date. 


::odT:~~:onl~:~ut:::::ifi::i~d~~rr 
~~~f t;.~~ 
Production 
processing 
does 
not 
neceuari7y 
include testing 
of III parameters. 


TEXAS 
• 
INSTRUMENTS 


SN75476 
THRU SN75479 
DUAL PERIPHERAL DRIVERS 


logic symbols t 
logic diagrams 
(positive 
logic) 


SN75476 
(3) 
1Y 


1A 
(2) 
131 1Y 
1A 


S 
S 
(6) 
2Y 


2A 


2A 
(5) 
CLAMP 


(4) 
GND 


positive 
logic: Y = AS or A+~ 


SN75477 
(3) 


1Y 


1A 


S 


S 
(6) 
2A 
2Y 


2A 
(5) 
CLAMP 


(4) 
GND 


positive 
logic: 
V = ~ 
or A + S 


SN75478 
(3) 
1Y 
(2) 
«11> 
1311y 
1A 
1A 


S 


S 
(6) 
2Y 
2A 


2A 
(5) 


CLAMP 


(4) 
GND 


positive 
logic: Y = A + S or A S 


SN75479 
131 1Y 


1A 


s 
S 
(612y 


2A 
(51 CLAMP 


(4) 
GND 


positive 
logic: Y = A + S or A S 


t These symbols 
are in accordance 
with 
ANSI/IEEE Std 91-1984 
and lEe Publication 
617-12. 


TEXAS '1!1 
INSTRUMENTS 


SN75476 
THRU SN75479 


DUAL PERIPHERAL DRIVERS 


absolute 
maximum 
ratingi> over operating 
free-air temperature 
range (unless otherwise 
noted) 


Supply voltage, VCC (see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
7 V 
Input voltage. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
5.5 V 
Continuous output current (see Note 2) 
400 mA 
Peak output current: tw ~ 10 ms, duty cycle ~ 50% . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
500 mA 
tw ~ 30 ns, duty cycle ~ 0.002% 
. . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
3 A 
Output clamp diode current 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
400 mA 
Continuous total power dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . .. 
See Dissipation Rating Table 
Operating free-air temperature range, TA....... 
. 
ooC to 70°C 
Storage temperature range 
- 65°C to 150°C 
Lead temperature 1,6 rnm (1/16 inch) from case for 10 seconds. . . . . . . . . . . . . . . . . . . . .. 
260°C 


NOTES: 
1. Voltage 
values are with 
respect to network 
ground terminal. 


2. 
Both halves of this dual circuit 
may conduct 
rated current 
simultaneously; 
however, 
power 
dissipation 
averaged 
over a short 
time interval 
must fall within 
the continuous 
dissipation 
ratings. 


TA" 
25°C 


POWER RATING 


725 
mW 


1000 
mW 


DERATING 
FACTOR 


ABOVE 
TA 
- 
25°C 


5.8 mW/oC 


8.0 
mW/oC 


TA 
- 
70°C 


POWER RATING 


464 
mW 


640 
mW 


MIN 
NOM 
MAX 
UNIT 


Supply 
voltage, 
VCC 
4.5 
5 
5.5 
V 


High~level input voltage, 
VIH 
2 
V 


Low-level 
input 
voltage, 
VIL 
0.8 
V 


Operating 
free-air 
temperature, 
TA 
0 
70 
°c 


PARAMETER 
TEST CONDITIONS 
MIN 
TYPt 
MAX 
UNIT 


VIK 
Input clamp voltage 
II - 
-12 
mA 
-0.95 
-1.5 
V 


IOH 
High-level 
output 
current 
VCC 
~ 4.5 
V, 
VIH 
= 
2 V. 
1 
100 
~A 
VIL 
~ 0.8 
V, 
VOH 
= 
70 V 


VCC 
= 4.5 
V, 
IOL = 
100 mA 
0.16 
0.3 


VOL 
Low-level output voltc:.ge 
VIH 
= 2 V, 
IOL ~ 
175 mA 
0.22 
0.5 
V 


VIL 
= 0.8 
V 
IOL = 300 
mA 
0.33 
0.6 


VIBRIO 
Output breakdown vo tage 
VCC 
~ 4.5 
V, 
IOH 
= 
100 ~A 
70 
100 
V 


VRIKI 
Output 
clamp diode rEverse 
voltage 
VCC 
- 
4.5 
V, 
IR - 
100 ~A 
70 
100 
V 


VFIKI 
Output 
clamp diode fClrward voltage 
VCC 
- 
4.5 
V, 
IF ~ 300 
mA 
0.8 
1.15 
1.6 
V 


IIH 
High-level 
input current 
VCC 
= 
5.5 
V, 
VI 
= 
5.5 V 
0.01 
10 
~A 


IlL 
Low-level 
input current 


A input 


VCC 
~ 
5.5 V, 
VI 
= 0.8 
V 
-80 
-110 


Strobe 
S 
-160 
-220 
~A 


SN75476 
VI =5V 
10 
17 


ICCH 
Supply 
current, 
outpu'~s high 


SN75477 
VI 
~ 0 
10 
17 
VCC 
= 
5.5 V 
mA 
SN75478 
VI 
-5V 
10 
17 


SN75479 
VI 
= 0 
10 
17 


SN75476 
VI 
= 0 
54 
75 


ICCL 
Supply current, 
outputs 
low 
SN75477 
VI 
= 
5 V 
54 
75 
VCC 
= 
5.5 V 
mA 
SN75478 
VI 
- 
0 
54 
75 


SN75479 
VI 
= 
5 V 
54 
75 


TEXAS 
~ 
INSTRUMENTS 


SN75476 
THRU 
SN75479 
DUAL PERIPHERAL 
DRIVERS 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


tpLH 
Propagation 
delay 
time, 
low-to-high-Ievel 
output 
200 
350 
ns 


tpHL 
Propagation 
delay 
time, 
high-to-Iow-Ievel 
output 
CL = 
15 pF, RL = 
100O, 
200 
350 
ns 


tTLH 
Transition 
time, 
low~to-high-Ievel 
output 
See Figure 
1 
50 
125 
ns 


tTHL 
Transition 
time. 
high-to-Iow-Ievel 
output 
90 
125 
ns 


VOH 
High-level 
output 
voltage 
after 
switching 
Vs 
- 
55 V, 10 =300 
mA, 


VS-IS 
mV 
See Figure 
2 


PULSE 


GENERATOR 
(See Note 
AI 


PARAMETER 
MEASUREMENT 
INFORMATION 


INPUT 
2.4V 
VCC 
30V 
I 
~-- 
SN75476 
--l 
RL=l00n 


SN75477 
I 
I 


A/S 
OUTPUT 


CIRCUIT 


S/A 
UNDER 
TEST 
CL - 
15 pF 


I 
I 
"~'o••,, 


L ___ 


-: 


!+---+--:S:5 
ns 
~:S10 
ns 


21 


7V 
I 
: 
~I 
I 2.7V 


INPUT 
1.5V 
~ 
I 
1.5V 
I ._0.7 V 
0.7 V 
I 
------0-.5-~-S------- 
_-_-_-_-_--~;r~- 
- - - 
0 V 


-+l r 14'='"5 ns 
-..l 
.,l!= ~ ~n~ 
3 V 
II 
2.7 V 
2.7 V 
I 


1.5V 
I 


I 
I 


j4 
.1 
tpHL 


90%~1 
50% 


I 
10% 
I I 


~tTHL 


VOL TAGE WAVEFORMS 


I 
0.7 V 
I 


tpLH +----.r 
iL 


l 
90%VOH 


50% 
I 


10% 
I 
-0+-- 
VOL 
I I 
~tTLH 


TEXAS -I!I 
INSTRUMENTS 


SN75476 
THRU SN75479 
DUAL PERIPHERAL DRIVERS 


INPUT 
2.4 V 
5 V 
,---L, 


SN75476 
SN75477 


G 


PULSE 
GENERATOR 
IS•• Not. Al 


A 
CIRCUIT 
UNDER 
S 
TEST 


CL = 15 pFI"..,,,. 
" 
SN75478 
SN75479I 
0.4V 


TEST CIRCUIT 


~:S5ns 
4s.10nS 


9~01 
: 
it 
l 
I -90%--3 
V 


INPUT 
1.5 V 
I 
1.5 V 
I __ 
1_0_% 
10_%_ •• __' 
0 V 


---J 1~j.--"5nS 
401'S 
--.I": ~,,10ns 
Jt 


-90% --9-0%~-1 
:------- 
3V 


INPUT 
I 
1.5 V 
1.5 V 
I 


10% 
10% 
- 
OV 
\_--;=---::~ 


TEXAS 
• 
INSTRUMENTS 


• 
1-A Output 
Current 
Capability 
Per Driver 


• 
Output 
Clamp 
Diodes 
for 
Inductive 
Transient 
Suppression 


• 
Applications 
Include 
lialf-H 
and Full-H 
Solenoid 
Drivers 
and Motor 
Drivers 


• 
Designed 
for 
Positive-Supply 
Applications 


• 
Wide 
Supply 
Voltage 
Range: 
4.5 V to 36 V 


• 
TTL- 
and CMOS-Compatible 
High-Impedance 
Diode-Clamped 
Input!; 


• 
Separate 
Input-Logic 
Supply 


• 
Thermal 
Shutdown 


• 
Internal 
ESD Protection 


• 
Input 
Hysteresis 
Improves 
Noise 
Immunity 


• 
Three-State 
Outputs 


• 
Minimized 
Power 
Dissipation 


• 
Sink/Source 
Interlock 
Circuitry 
Prevents 
Simultaneous 
Conduc:tion 


• 
No Output 
"Glitch" 
During 
Power-Up 
or 
Power-Down 


• 
Improved 
Functional 
Replacement 
for 
the 
SGS L293D 


SN754410 
QUADRUPLE 
HALF·H DRIVER 


NE PACKAGE 


(TOP VIEW) 


1.2EN 
1 U16 
VCC1 
1A 
2 
15 
4A 


1Y 
~ 
14 
4Y 


HEATSINK AND { 
4 
13 
} HEATSINK AND 
GROUND 
5 
12 
GROUND 
2Y 
6 
11 
3Y 
2A 
7 
10 
3A 


VCC2 
8 
9 
3.4EN 


FUNCTION 
TABLE 


(EACH 
DRIVER) 


INPUTst 
OUTPUT 


A 
EN 
Y 


H 
H 
H 


L 
H 
L 


X 
L 
Z 


H = high-level 
L = low-level 
X = irrelevant 
Z = high-impedance 
(off) 


t In 
the 
thermal 
shutdown 


mode. 
the output 
is in high- 
impedance 
state 
regardless 
of the input levels. 


description 


The SN75441 
0 is a quadruple 
high-current 
half-Ii 
driver 
designed 
to provide 
bidirectional 
drive 
currents 
of up to one ampere 
at voltages 
from 
4.5 
V to 36 V. It is designed 
to drive inductive 
loads such as relays. 
solenoids. 
dc and bipolar stepping 
motors. 
as well as other high-current/high-voltage 
loads in positive-supply 
applications. 


All inputs 
are compatible 
with 
TTL and low-level 
CMOS 
logic. 
Each output 
(V) is a complete 
totem-pole 
driver 
with 
a Darlington 
transistor 
sink and a psuedo-Darlington 
source. 
Drivers 
are enabled 
in pairs with 
drivers 
1 and 2 enabled 
by 1.2EN 
and drivers 
3 and 4 enabled 
by 3.4EN. 
When 
an enable 
input 
is high. 
the associated 
drivers 
are enabled 
and their 
outputs 
become 
active 
and in phase with 
their 
inputs. 
When 
the enable 
input 
is low. 
those 
drivers 
are disabled 
and their 
outputs 
are off and in a high-impedance 
state. 


With the proper data inputs. 
each pair of drivers form a full-H 
(or bridge) reversible 
drive suitable 
for solenoid 
or motor 
applications. 


A separate supply voltage 
(VCC1) is provided 
for the logic input circuits 
to minimize 
device power dissipation. 


Supply 
voltage 
(VCC2) 
is used 
for the 
output 
circuits. 


The 
SN754410 
is designed 
for 
operation 
from 
-40°C 
to 85°C. 


PRODUCTION 
DATA documents 
contain 
information 
current 
IS of publication 
date. Product:i conform 
to 
specifiCitions per the terms of Texas 
Instruments 
~~~~~:~~i~lt::I~~e 
~~~~~ti:f 
lJIO::;:I~:t:~~S 
not 
TEXAS ~ 
INSTRUMENlS 


SN754410 
QUADRUPLE HALF·H DRIVER 


logic symbolt 


1A (2) 
C> 
(3) 1Y 
<;J 
EN 
EN 
C> 
(6)2Y 
<;J 


C> 
(11) 3Y 
<;J 
EN 
EN 
C> 
(14) 4Y 
<;J 


TEXAS 
", 
INSTRUMENTS 


SN754410 


QUADRUPLE HALF-H DRIVER 


absolute 
maximum 
rating:s over operating 
free-air 
temperature 
range (unless otherwise 
noted) 


Logic supply voltage range, VCC1 (see Note 1) 
-0.5 
V to 36 V 
Output supply voltage range, VCC2 . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . .. 
-0.5 
V to 36 V 
Input voltage 
. . . . . . .. 
36 V 
Output voltage range, Vo 
. . . . . . . . . . . . . 
. . . . . . . . . . . . . . . . . . .. 
- 3 V to VCC2 + 3 V 
Peak output current (nonrepetitive, tw :s 5 ms), IPK 
± 2 A 
Continuous output current, 10 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
± 1.1 A 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2) . . . . . .. 
2075 mW 
Operating free-air temperature range 
- 40°C to 85 °C 
Operating case or virtual junction temperature range 
- 40°C to 150°C 
Storage temperature range 
- 65°C to 150°C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds 
260°C 


NOTES: 
1. All voltage 
values are with 
respect to the network 
ground terminal. 


2. 
For operation 
above 
25°C 
free·air 
temperature, 
derate linearly 
at the rate of 16.6 mW/oC. 
To avoid exceeding 
the design 
maximum 
virtual junction 
temperature, 
these ratings should not be exceeded. 
Due to variations 
in individual 
device electrical 
characteristics 
and thermal 
resistance, 
the built·in 
thermal 
overload 
protection 
may be activated 
at power 
levels slightly 
above 
or below the rated di~;sipation. 


MIN 
MAX 
UNIT 


Logic supply 
voltage, 
VCC1 
4.5 
5.5 
V 


Output 
supply 
voltage, 
VCC2 
4.5 
36 
V 


High·level 
input voltage, 
VIH 
2 
5.5 
V 


Low-level 
input voltage, 
VIL 
-0.3t 
0.8 
V 


Operating 
virtual 
junction 
temperature, 
TJ 
-40 
125 
°C 


Operating 
free-air temperature, 
TA 
-40 
85 
°C 


t The algebraic 
convention, 
in which the least positive 
(most negative) 
limit is designated 
as minimum, 
is used in this data sheet for logic 
voltage 
levels. 
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~ 


INSTRUMENTS 


SN754410 
QUADRUPLE 
HALF-H 
DRIVER 


electrical 
characteristics 
over recommended 
ranges of VCC1. VCC2. 
and operating 
virtual junction 
temperature 
(unless otherwise 
noted) 


PARAMETER 
TEST CONDITIONS 
MIN 
Typt 
MAX 
UNIT 


VIK 
Input clamp voltage 
11= 
-12 
mA 
-0.9 
-1.5 
V 


10H = 
-0.5 
A 
VCC2-1.5 
VCC2-1.1 


VOH 
High-level 
output 
voltage 
10H = 
-1 
A 
VCC2-2 
V 


10H = 
-1 
A, 
TJ ~ 25°C 
VCC2 -1.8 
VCC2-1.4 


10L = 0.5 
A 
1 
1.4 


VOL 
Low·level output voltage 
10L = 
1 A 
2 
V 


10L = 
1 A, 
TJ ~ 25°C 
1.2 
1.8 


VOKH 
High-level 
output 
clamp voltage 
10K = 0.5 
A 
VCC2+1.4 
VCC2+2 


10K = 
1 A 
VCC2+1.9 
VCC2+2.5 


10K = 
-0.5 
A 
-1.1 
-2 
VOKL 
Low-level 
output 
clamp voltage 
V 


10K = 
-1 
A 
-1.3 
-2.5 


Off-state 
(high-impedance 
state) 
Vo 
= VCC2 
500 
10Z 
output 
current 
Vo 
= 0 
-500 
p.A 


IIH 
High-level 
input current 
V, 
= 
5.5 
V 
~A 


IlL 
Low-level 
input 
current 
V, 
= 0 
-10 
~A 


All outputs 
at high level 
38 


ICC1 
Logic supply 
current 
'0 
~ 0 
All outputs 
at low level 
70 
mA 


All outputs 
at high impedance 
25 


All outputs 
at high level 
33 


ICC2 
Output 
supply 
current 
10 = 0 
All outputs 
at low level 
20 
mA 


All outputs 
at high impedance 
5 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


tDLH 
Delay time, 
low-to-high-Ievel 
output 
from 
A input 
800 
ns 


tOHL 
Delay time, 
high-to-Iow-Ievel 
output 
from 
A input 
30 pF, 
See Figure 
1 
400 
ns 
CL ~ 
tTLH 
Transition 
time, 
low-to-hitlh-level 
output 
300 
ns 


tTHL 
Transition 
time, 
high-to-Iow-Ievel 
output 
300 
ns 


tpZH 
Enable time 
to the high level 
700 
ns 


tpZL 
Enable time to the low level 
400 
ns 
CL = 30 pF, 
See Figure 2 
tpHZ 
Disable time from the high level 
900 
ns 


tpLZ 
Disable time from the low level 
600 
ns 
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QUADRUPLE HALF-H DRIVER 


PULSE 
VCC1 
VCG2 


GENERATOR 
A 
INPUT 
I 
(See Note 
Al 
CIRCUIT 
I 


UNDER 
Y 
OUTPUT 
I.-----t 
w 
TEST 


3V 
EN 
CL - 
30 pF 
-+ll+-tDHL 


GND 1 
(See Note 
BI 


-=- 


OUTPUT 


TEST CIRClIlT 


I 
-+-----oV 
I 
---tl 


~ 
I+-tDLH 
I 
I 
I 
I 
I 
I 


--t---VOL 


~tTLH 


NOTES: 
A. The pulse 
generator 
has the following 
characteristics: 
tr S 10 ns, tf S 10 ns, tw 
= 
10 ~s, PRR = 5 kHz, Zo 
~ 
50 ll. 


B. CL includes 
probe 
and jig capacitance. 


PULSE 
GENERATOR 
(See Note 
AI 


I 
I 
10% 


I 
I 
I+--tw---·I 


*tPZL 
~tPLZ 


I 
I 
I 


I 
I 
I 
I 


CIRCUIT 
UNDER 
TEST 


CL - 
30 pF 
J(See Note 
BI 


To 3 V for tPZH 
and tpHZ 
-=- 
To 0 V for tpZL 
and tpLZ 
I 
I 
I 


~tPZH 


I 
I 


NOTES: 
A. The pulse 
generator 
ha:; the following 
characteristics: 
tr 
:s; 10 ns, tf 
::s 10 ns, tw 
= 
10 jl.S, PRR = 5 kHz, Zo = 50 O. 


B. CL includes 
probe 
and jig capacitance. 


TEXAS 
• 
INSTRUMENTS 


SN754410 
QUADRUPLE HALF·H DRIVER 


(16) 
(8) 
SN754410 


10 klJ 
VCC1 [> VCC2 


EN 
171 


[> 


110) 


EN 
191 
[> 
EN 
(15) 
o 


TEXAS 
• 


,INSTRUMENTS 


• 
1-A Output Current Capability Per Driver 


• 
Applications Include Half-H and Full-H 
Solenoid Drivers and Motor Drivers 


• 
Designed for Positive-Supply Applications 


• 
Wide Supply Voltage I~ange: 
4.5 V to 36 V 


• 
TTL- and CMOS-Comllatible High-Impedance 
Diode-Clamped Inputs 


• 
Separate Input-Logic ~;upply 


• 
Thermal Shutdown 


• 
Internal ESD Protectio 


• 
Input Hysteresis Improves Noise Immunity 


• 
Three-State Outputs 


• 
Minimized Power Dissi'pation 


• 
Sink/Source Interlock ICircuitry Prevents 
Simultaneous Conduction 


• 
No Output "Glitch" 
During Power-Up or 
Power-Down 


• 
Improved Functional Replacement for the 
SGS L293 


SN754411 
QUADRUPLE HALF-H DRIVER 


NE PACKAGE 


(TOP 
VIEW) 


1,2EN 
1 U16 
VCCl 
lA 
2 
15 
4A 


lY 
3 
14 
4Y 


HEATSINK 
AND 
{ 
4 
13 
} 
HEA TSINK AND 
GROUND 
5 
12 
GROUND 


2Y 
6 
11 
3Y 


2A 
7 
10 
3A 


VCC2 
8 
9 
3,4EN 


FUNCTION 
TABLE 


(EACH 
DRIVER) 


INPUTSf 
OUTPUT 


A 
EN 
Y 


H 
H 
H 


L 
H 
L 


X 
L 
Z 


H ~ 
high-level 
L = low-level 
X = irrelevant 
Z ~ 
high-impedance 
(off) 


t In 
the 
thermal 
shutdown 
mode, the output 
is in the 


high-impedance 
state 


regardless 
of the inP!Jt levels. 


description 


The SN754411 is a quadruple high-current half-H driver designed to provide bidirectional drive currents 
of up to one ampere at voltages from 4.5 V to 36 V. It is designed to drive inductive loads such as relays, 
solenoids, de and bipolar stepping motors, as well asother high-current/high-voltage loads in positive-supply 
applications. 


All inputs are compatibl'3 with TTL and low-level CMOS logic. Each output (Y) is a complete totem-pole 
driver with a Darlington transistor sink and a psuedo-Darlington source. Drivers are enabled in pairs with 
drivers 1 and 2 enabled by 1,2EN and drivers 3 and 4 enabled by 3,4EN. When an enable input is high, 
the associated drivers are enabled and their outputs become active and in phase with their inputs. When 
the enable input is low, those drivers are disabled and their outputs are off and in a high-impedance state. 
With the proper data inputs, each pair of drivers form a full-H (or bridge) reversibledrive suitable for solenoid 
or motor applications. 


External high-speed output clamp diodes should be used for inductive-transient suppression. A separate 
supply voltage (VCC1) iEprovided for the logic input circuits to minimize device power dissipation. Supply 
voltage (VCC2) is used for the output circuits. 


The SN754411 is designed for operation from - 40 °C to 85°C. 


PRODUCTION DATA documents 
contain information 
current IS of publication date. Products conform to 
specifications 
per the terms 
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::::~~i~·t~:1~1i 
~~ti~~ti:f 
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not 
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SN754411 
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logic symbolt 


C> 
(311y 
'iJ 
EN 


EN 
C> 
(6IZY 
'iJ 


C> 
(1113y 
'iJ 
EN 


EN 
C> 
(14)4Y 
'iJ 


tThis 
symbol 
is in accordance 
with 
ANSI/IEEE Std 91-1984 
and 
lEe Publication 
617-12. 
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absolute 
maximum 
ratings 
over operating 
free-air 
temperature 
range (unless otherwise 
noted) 


Logic supply voltage range, VCC1 (see Note 1) 
-0.5 
V to 36 V 
Output supply voltage range, VCC2 . . . . . . . . . 
-0.5 
V to 36 V 
Input voltage 
. . . . . . .. 
36 V 
Output voltage range, Vo 
-3 
V to VCC2+3 
V 
Peak output current (nonrepetitive, tw :s 5 msl. IPK 
± 2 A 
Continuous output current, 10 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
± 1.1 A 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2) . . . . . .. 
2075 mW 
Operating free-air temperature range 
- 40°C to 85 °C 
Operating case or virtual junction temperature range 
- 40°C to 150°C 
Storage temperature range 
- 65°C to 150°C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds.......... 
. 
260°C 


NOTES: 
1. 
All voltage 
values 
are with 
respect 
to the 
network 
ground 
terminal. 


2. 
For operation 
above 
25°C 
free·air 
temperature, 
derate 
linearly 
at the rate of 16.6 
mW/oC. 
To avoid exceeding 
the design 
maximum 
virtual junc1ion temperature, 
these ratings should not be exceeded. 
Due to variations 
in individual 
device 
electrical 
characteristics 
and thEJrmal resistance, 
the built-in thermal 
overload 
protection 
may be activated 
at power 
levels slightly above 
or below 
the 
rated di~;sipation. 


MIN 
MAX 
UNIT 


Logic supply 
voltage, 
VCC1 
4.5 
5.5 
V 


Output 
supply 
voltage, 
VCC2 
4.5 
36 
V 


High-level 
input 
voltage, 
VIH 
2 
5.5 
V 


Low-level 
input 
voltage, 
VIL 
-0.3t 
0.8 
V 


Operating 
virtual 
junction 
temperature, 
TJ 
-40 
125 
°C 


Operating 
free-air 
temperature, 
TA 
-40 
85 
°C 


t The algebraic 
convention, 
in whic:h the least positive 
(most negative) 
limit is designated 
as minimum, 
is used in this data sheet for logic 
voltage 
levels. 
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electrical 
characteristics 
over recommended 
ranges of VCC1. 
VCC2. 
and operating 
virtual junction 


temperature 
(unless otherwise 
noted) 


PARAMETER 
TEST 
CONOITIONS 
MIN 
TYpt 
MAX 
UNIT 


VIK 
Input 
clamp 
voltage 
11= 
-12mA 
-0.9 
-1.5 
V 


10H = 
-0.5 
A 
VCC2-1.5 
VCC2-1.1 


VOH 
High-level 
output 
voltage 
10H = 
-1 
A 
VCC2-2 
V 


10H = 
-1 
A, 
TJ 
= 25°C 
VCC2-1.8 
VCC2-1.4 


10L = 0.5 A 
1 
1.4 


VOL 
low-level 
output voltage 
10L = 
1 A 
2 
V 


10L = 
1 A, 
TJ 
= 25°C 
1.2 
1.8 


Off-state 
(high-impedance 
statel 
Vo 
= VCC2 
500 


10Z 
output 
current 
Vo 
= 0 
-500 
~A 


IIH 
High-level 
input 
current 
VI = 5.5 V 
10 
~ 


IlL 
Low-level 
input 
current 
VI = 0 
-10 
~ 


All outputs 
at high level 
38 


ICC1 
Logic supply 
current 
10 = 0 
All outputs 
at low level 
70 
mA 


All outputs 
at high impedance 
25 


All outputs 
at high level 
33 


ICC2 
Output 
supply 
current 
10 = 0 
All outputs 
at low level 
20 
mA 


All outputs 
at high impedance 
5 


PARAMETER 
TEST 
CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


tDLH 
Delay 
time. 
low-to-high-level 
output 
from 
A input 
800 
ns 


tDHL 
Delay 
time, 
high-to-Iow-Ievel 
output 
from 
A input 
CL = 30 pF, 
400 
ns 


tTLH 
Transition 
time. 
low-to-high-Ievel 
output 
See Figure 1 
300 
ns 


tTHL 
Transition 
time. 
high-to-Iow-Ievel 
output 
300 
ns 


tpZH 
Enable time 
to the high level 
700 
ns 


tPZL 
Enable time 
to the 
low level 
400 
ns 


tPHZ 
Disable time from 
the high level 
CL = 30 pF, 
See Figure 
2 
900 
ns 


tpLZ 
Disable 
time 
from 
the 
low level 
600 
ns 
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CIRCUIT 
UNDEFI 
V 
TEST 


PULSE 
GENERATOR 
(See Note AI 


VCC1 
VCC2 


A 


INPUT 
I 
I 
I 
-+-----oV 
I 
l.----- tw---"~ 


.11. 
-...l ~tDLH 
-+t ~tDHL 
I 


I 
I 
I 
I 
I 


--t---VOL 


~tTLH 


CL 
- 
30 
pF 


llsee 
Note 81 


NOTES: 
A. The pulse generator 
has the following 
characteristics: 
tr 
S 
, 0 ns, tf 
S 
, 0 ns, tw 
= 10 ~s, PRR = 5 kHz, Zo = 50 O. 
B. Cl 
includes 
probe 
ami jig capacitance. 


PULSE 
GENERATOR 
(See Note AI 


I 
10% 


I 
---·1 


~tPLZ 
I 
II 
I 
I 


CIRCUIT 
UNDEIl 
TEST 


To 3 V for tpZH and tpHZ 
= 
To 0 V for tPZL and tpLZ 
I 
I 
I 


I.-.I-tPZH 
I 
I 
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7 
6 


V 


~ 


10 
11 
~1 
V 


9 
EN 


EN 
~ 
0 
15 
14 


CONTROLB 
V 
MOTOR 


GND 
ALL 
DIODES: 
1N4935 


(4,5,12,13) 


-=- 
-=- 


FIGURE 3. 
TWO·PHASE 
MOTOR DRIVER 


16 
8 
SN754411 


VCC1 
~ 
VCC2 
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• 
Formerly 
TLP298 


• 
2-A 
Output 
Current 
Capability 
per Full-H 
Driver 


• 
Applications 
Include 
Half-H 
and Full-H 
Solenoid 
Drivers 
and Motor 
Drivers 


• 
Wide 
Range of Output 
Supply 
Voltage 
... 
5 V to 415 V 


• 
Separate 
Input-Logic 
Supply 
Voltage 


• 
Thermal 
Shutdown 


• 
Internal 
Electrostatic 
Discharge 
Protection 


• 
High 
Noise 
Immunity 


• 
Three-State 
Outputs 


• 
Minimized 
Power 
Dissipation 


• 
Sink/Source 
Interlock 
Circuitry 
Prevents 
Simultaneous 
Conduction 


• 
Improved 
Functional 
Beplacement 
for the 
SGS L298 


description 


The TPIC0298 
is a dual high-current 
full-H driver 
designed 
to provide 
biairectional 
drive 
currents 
of up to two 
amperes 
at voltages 
from 
5 V to 
46 V. It is designed 
to drive inductive 
loads such 
as relays, solenoids, 
dc motors, 
stepping 
motors, 
and other 
high-current 
or high-voltage 
loads in 
positive-supply 
applications. 
All inputs 
are TTL 
compatible. 
Each outpu't (Y) is a complete 
totem- 
pole drive 
with 
a Darlington 
transistor 
sink and 
a psuedo-Darlington 
source. 
Each full-H driver is 
enabled 
separately. 
Outputs 
1Y 1 and 
1Y2 are 
enabled 
by 1EN and outputs 
2Y1 
and 2Y2 
are 
enabled 
by 2EN. When 
an EN input 
is high, the 
associated 
channels 
are 
active. 
When 
an EN 
input is low, the associated 
channels are off (Le., 
in the high-impedance 
state). 


Each half of the device 
forms 
a full-H 
reversible 
driver suitable 
for solenoid or motor applications. 
The 
current 
in 
each 
full-H 
driver 
can 
be 
monitored 
by connecting 
a resistor 
between 
the 
sense output 
terminal 
11"and ground and another 
resistor 
between 
senSEi output 
terminal 
2E and 
ground. 


TPIC0298 
DUAL FULL·H DRIVER 


KV PACKAGE 


(TOP VIEW) 


2E 
2Y2 
2Yl 
2A2 
2EN 
2Al 


VCCl 
GND 
lA2 
lEN 
lAl 


VCC2 
lY2 
lYl 
lE 
o 


t This symbol 
is in accordance 
with 
ANSI/IEEE 
Std 91-1984 
and 
IEC Publication 
617-12. 


FUNCTION 
TABLE 


(EACH 
CHANNEL) 


INPUTS 
OUTPUT 


A 
EN 
Y 


H 
H 
H 


L 
H 
L 


X 
L 
Z 


H = high-level 
L = low-level 
X 
= irrelevant 
Z = high-impedance 
loff) 
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description 
(continued) 


External 
high-speed 
output-clamp 
diodes should be used for inductive 
transient 
suppression. 
To minimize 
device 
power 
dissipation, 
a VCC1 
supply 
voltage, 
separate 
from 
VCC2, 
is provided 
for the logic inputs. 


The TPIC0298 
is designed 
for operation 
from 
OOC to 70°C. 


1(8) 


GND 


(1012A1 


(1112EN 


lA2 
(7) 


lEN 
(61 


absolute 
maximum 
ratings 
over operating 
temperature 
range (unless otherwise 
noted) 


Logic supply 
voltage 
range, 
VCC1, 
(see Note 
1) . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
- 0.3 
V to 7 V 
Output 
supply 
voltage 
range, 
VCC2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
-0.3 
V to 50 V 
Input voltage 
range at A or EN, VI (see Note 
2) 
. . . . . . . . . . . . . . . . . . . . . . . . . . .. 
- 1.6 V to 7 V 
Output 
voltage 
range, 
Vo 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
- 2 V to V CC2 + 2 V 
Emitter 
terminal 
(1 E and 2E) voltage 
range, 
VE 
. . . . . . . . . . . . . . . . . . . . . . . . . .. 
-0.5 
V to 2.3 
V 
Emitter 
terminal 
(1 E and 2E) voltage 
(nonrepetitive, 
tw 
S 50 I's) 
. . . . . . . . . . . . . . . . . . . . .. 
- 1 V 
Input 
current 
at A or EN, II . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
- 15 mA 
Peak output 
current, 
10M, (nonrepetitive, 
tw 
S 0.1 
ms). 
. . . . . . . . . . . . . . . . . • • . . . . . . . .. 
± 3 A 
(repetitive, 
tw 
S 10 ms, duty 
cycle s 80%) 
±2.5 
A 
Continuous 
output 
current, 
10 ... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . . .. 
± 2 A 
Peak combined 
output 
current 
for each full-H 
driver 
(see Note 
3) 


(nonrepetitive, 
tw s 0.1 
ms). 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
± 3 A 
(repetitive, 
tw 
S 10 ms, duty 
cycle s 80%) 
±2.5 
A 
Continuous 
combined 
output 
current 
for each full-H 
driver 
(see Note 3) 
± 2 A 
Continuous 
dissipation 
at (or below) 
25°C 
free-air 
temperature 
(see Note 4) 
3.575 
W 
Continuous 
dissipation 
at (or below) 
75°C 
case temperature 
(see Note 4) . . . . . . . . . . . . . . .. 
25 W 
Operating 
free-air, 
case, 
or virtual 
junction 
temperature 
range. 
. . . . . . . . . . . . . .. 
- 40°C 
to 
150°C 
Storage 
temperature 
range 
- 65°C 
to 
150°C 
Lead temperature 
1,6 mm 
(1/16 
inch) from 
case for 
10 seconds 
260°C 


NOTES: 
1. 
All voltage 
values 
are with 
respect 
to the 
network 
ground 
terminal, 
unless 
otherwise 
noted. 


2. 
The maximum 
current limitation 
at this terminal 
generally 
occurs at a voltage 
of lower magnitude 
than the voltage 
limit. Neither 
the maximum 
current 
nor the maximum 
voltage 
for this terminal 
should 
be exceeded. 


3. 
Combined 
output current applies to each of the two full-H drivers individually. 
This current is the sum of the currents at outputs 
1Y1 
and 1Y2 
for full-H 
driver 
1 and the sum of the currents 
at outputs 
2Y1 
and 2Y2 
for full-H 
driver 
2. The full-H 
drivers 


may 
carry the 
rated 
combined 
current 
simultaneously. 


4. 
For operation 
above 
25°C 
free-air 
temperature, 
derate 
linearly 
at the rate of 28.6 
mW/oC. 
For operation 
above 
75°C 
case 


temperature, 
derate 
linearly 
at the rate of 333 
mW/oC. 
Due to variations 
in individual 
device 
electrical 
characteristics 
and 


thermal 
resistance. 
the built-in thermal 
overload 
protection 
may be activated 
at power 
levels slightly 
above or below 
the rated 


dissipation. 


TEXAS ~ 
INSTRUMENlS 


TPIC0298 


DUAL FULL·H DRIVER 


MIN 
MAX 
UNIT 


Logic supply 
voltage, 
VCC 1 
4.5 
7 
V 


Output 
supply 
voltage, 
VCC2 
5 
46 
V 


-0.51 
2 


Emitter 
terminal 
(1 Ear 
2EI voltage, 
VE (see Note 
51 
VCCl -3.5 
V 


VCC2-4 


2.3 
VCC1 
A 


High-level 
input 
voltage, 
VIH (see \late 
51 
VCC2 -2.5 
V 
2.3 
7 


EN 
VCCl 


Low-level 
input 
voltage 
at A or EN, VIL 
-0.31 
1.5 
V 


Output current, '0 
. 
±2 
A 


Commutation 
frequency. 
f c 
40 
kHz 


Operating 
free-air 
temperature, 
T A 
0 
70 
·C 


t The algebraic 
convention, 
in which 
the least positive 
(most negative) 
designated 
minimum, 
is used in this data sheet for emitter 
terminal 
voltage 
and logic voltage 
levels. 


NOTE 
5: 
For optimum 
device 
perfor'Tlance. 
the maximum 
recommended 
voltage 
at any A input is 2.5 
V lower than VCC2, 
the maximum 
recommended 
voltage 
at any EN input is VeC1' 
and the maximum 
recommended 
voltage 
at any emitter 
terminal 
is 3.5 
V lower 
than 
VCC1 
and 4 V lower 
than 
VCC2. 


TEXAS 
• 
INSTRUMENTS 


TPIC0298 
DUAL 
FULL·" 
DRIVER 


electrical 
characteristics 
over recommended 
ranges of Vee,. 
Vee2. and VE. TJ - 25°e 
(unless 
otherwise 
noted) 


PARAMETER 
TEST CONDITIONS 
MIN 
Typt 
MAX 
UNIT 


VIK 
Input 
clamp voltage 
11= 
-12 
mA 
-0.9 
-1.5 
V 


10H = 
-1 
A 
VCC2 -1.8 
VCC2 -1.2 
V 
VOH 
High-level 
output 
voltage 


10H = 
-2 
A 
VCC2 - 2.8 VCC2 -1.8 


VOL 
Low-level 
output 
voltage 
10L = 
1 A 
Ve+1.2 
Ve+1.8 
V 


10L = 2 A 
Ve+1.7 
Ve+2.6 


Total 
source 
plus sink 
10H = 
-1 
A, 
10L = 
1 AI 
2.4 
3.4 
Vdrop 
d See Note 6 
V 
output voltage drop 
10H = 
-2 
A, 
10L = 2 A 
3.5 
5.2 


Oil-state 
(high-impedance 
state) 


10ZH 
output 
current. 
high-level 
Vo 
= VCC2 
500 
~A 


voltage 
applied 


Off-state 
(high-impedance 
state) 


10ZL 
output 
current. 
low-level 
Vo 
= 0 V, 
VE =OV 
-500 
~A 


voltage 
applied 


High-level 
input 
current I A 


I EN =H 
20 
100 


IIH 
VI = VIH 
I EN = 
L 
10 
~A 


I eN 
VI 
= VIH 
oS VCC1 -0.6 
V 
6 
100 


IlL 
Low-level 
input current 
VI = 0 V to 1.5 V 
-10 
~A 


All outputs 
at high level 
7 
12 


ICC1 
Logic supply 
current 
10 = 0 
All outputs 
at low level 
20 
32 
mA 


All outputs 
at high impedance 
4 
6 


All outputs 
at high level 
25 
50 


ICC2 
Output 
supply 
current 
10 = 0 
All outputs 
at low level 
6 
20 
mA 


All outputs 
at high impedance 
2 


t All typical 
values 
are at VCC1 
= 5 V, VCC2 
= 42 V, Ve 
= 0 V, TJ 
= 25°C 
(unless otherwise 
neted). 
NOTE 6: The Vdrop specification 
applies for IOH and IOL applied simultaneously 
to different 
output 
channels. 


Vdrep 
= VCC2 
- 
VOH 
+ VOL 
- 
Ve· 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


td1on' 
Source current 
turn· on delay time from A input 
0.6 
~s 


tdleffl 
Source current 
turn-off 
delay time from A input 
0.8 
~ 


tr 
Source current 
rise time (turning 
on) 
CL = 30 pF, 
0.8 
~s 


tl 
Source current 
faU time (turning 
off) 
See Figure 1 
0.2 
~s 


tdlen) 
Source current 
turn-on 
delay time from 
EN input 
0.5 
~s 


tdlell) 
Source current 
turn-off 
delay time from 
EN input 
2.5 
~s 


tdlen) 
Sink current 
turn-on 
delay time from 
A input 
1.3 
~s 


tdlell\ 
Sink current 
turn-off 
delay time from 
A input 
0.5 
~s 


tr 
Sink current 
rise time (turning 
on) 
CL = 
30 pF, 
0.2 
~s 


tl 
Sink current 
fall time (turning 
off) 
See Figure 2 
0.2 
~s 


tdlen) 
Sink current 
turn-on 
delay time from 
EN input 
0.3 
~ 


tdloll\ 
Sink current 
turn-off 
delay time from 
EN input 
1 
~s 
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TPIC0298 
DUAL FULL-H DRIVER 


VCC1 
VCC2 


CIRCUIT 
UNDER 
Y 
TEST 


I+---+t- 
'" 10 ns 
I 
I 
I 
90% 
I 
I 
I 
I 


t+---+t-- '" 1 0 ns 
1__ 
I 
4V 


90% 
I 
I 
I 
I 


1 


INPUT VOLTAGE 
WAVEFORM 
(See Note 81 


r+-1d(onl 
I 


II 
I 
I 
I 
I--I----IOH 
~ 
-2A 


~1f 


I--!----VOH 
~ 40V 
I 
I 
I 
I 


i 
I 
I 
I 
I 
I 
1+---+1-1, 
I 
I 
I 
I 
I 
I 
I 


NOTES: 
A. The 
pulse generator 
has the following 
characteristics: 
PRR = 2 kHz, 
20 = 
50 O. 


B. 
EN is at 4 V if A is used as the 
switching 
input. 
A is at 4 V if EN is the switching 
input. 


C. 
CL includes 
probe 
and jig capacitance. 
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TPIC0298 
DUAL FULL·H DRIVER 


VCC1 
VCC2 


CIRCUIT 
UNDER 
Y 
4 V[ENJ 
EN/A 
TEST 


OV(Al 


INPUT VOLTAGE 
WAVEFORM 
AT A 
(See Note B) 


14--+'" 
10 ns 
I 
I 
90% 
I 
I 
I 
I I 
I 
10% 
I 
~:s10ns 
I 
I 
90% 


I 
INPUT VOLTAGE 
WAVEFORM 


AT 
EN 


(See Note 
BI 


~"'10ns 
I 
I 
I 
I 
I 
I 


10% 
I 
-I------oV 


~"'10ns 


90% '-:-1- - - -- 
4V 
I I 
I 
I 


I 
I 


10% 
I 
I 
I 


~tr 
I 
I 


90% 
I 
I 
I 
I 


I 
I 
I 
10% 


I 
I 


~tf 
I 
90% 


10% 
VOL = 2 V 


VOLTAGE 
AND CURRENT WAVEFORMS 


NOTES: 
A. The 
pulse generator 
helS the following 
characteristics: 
PRR = 2 kHz, 
Zo = 
50 O. 


B. EN is at 4 V if A is used 
85 the sWitching 
input. 
A is at 0 V if EN is the switching 
input. 
C. 
CL includes 
probe 
and jig capacitance. 
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DRIVER 


This circuit shows one half of a TPIC0298 used to provide full-H bridge drive for a 24-V 2-A dc motor. Speed 
control is achieved with a TLC555 timer. This provides variable duty cycle pulsesto the ENinput of the TPIC0298. 
In this configuration. the operating frequency is approximately 1.2 kHz. The duty cycle is adjustable from 10% 
to 90% to provide a wide range of motor speeds. The motor direction is determined by the logic level at the 
direction control input. The circuit may be enabled or disabled by the logic level at the EN input. A 5-V supply 
for the logic and timer circuit is provided by a TL431 short regulator. For circuit operation. refer to the function 
table. 


FUNCTION 
TABLE 


DIRECTION 
ENABLE 
1Y1 
1Y2 
CONTROL 


H 
H 
source 
sink 


H 
L 
sink 
source 


L 
X 
disabled 
disabled 


2.7 
kll 


+ 
10.F 
Tl431 
2.7 
kll 
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TPIC2404 
INTELLIGENT-POWER QUAD LOW-SIDE SWITCH 


• 
1-A Current Capability 
Per Channel 


• 
45·V Inductive Switchung Voltage Capability 


• 
Current 
Sink Inputs Compatible 
with TTL or 
CMOS Devices 


• 
Output Clamp Diodes for Inductive 
Transient Protection 


• 
Independent Thermal Shutdown Protection 


• 
Overvoltage 
Shutdown Protection 


• 
Independent 
Channel Current Limit 


• 
Error Sensing 


• 
Extended Temperature 
Range of -40°C to 
125°C 


03299. AUGUST 1989 - 
REVISED NOVEMBER 1989 


KN SINGlE-IN-liNE 
PACKAGE 


(TOPVIEWI 


15 
O 
14 
13 


12 
11 
10 
9 
8 
7 


6 
5 
4 
3 
2 


1 


GND 


4A 


4Y 
3,4 
CLAMP 
3Y 
3A 


ENABLE 


GND 
VCC 
2A 
2Y 


1,2 
CLAMP 


1Y 
1A 


FAULT 
description 


The TPIC2404 is a monolithic 
high-voltage 
high- 
current 
quadruple 
low-side 
switch 
especially 
designed 
for 
driving 
from 
low-level 
logic 
to 
peripheral 
loads 
such 
as 
relays, 
solenoids, 
motors, 
lamps, 
and 
other 
high-voltage 
high- 
current loads. The high-efficiency 
power switch is 
optimized for applications 
where a very rugged 
power switch is required. The device will tolerate 
power 
supply 
transients 
and 
reverse 
battery 
conditions 
up to 13 V. 


The TPIC2404 features four inverting open-collector 
outputs controlled 
by a common-enable 
input. When 
ENABLE is low, the outputs are disabled. An error sensing circuit monitors load and device faults. When an 
error is sensed, 
the FAULT output 
goes to a low state. In addition, 
the device features 
on-board 
VCC 
overvoltage and thermal overload protection circuits, and the outputs are current-limit 
protected. 


o 


o 


ENABLE 
A 
y 
FAULT 


H 
H 
L 
H 
Normal cperalion 
H 
L 
H 
H 
L 
X 
H 
H 
Open load 
H 
L 
L 
L 
Short 10GND 
Overvollage shutdown 
H 
X 
H 
L 
Thermal shuldown 


Short 10VCC 
H 
H 
H 
L 
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TPIC2404 
INTELLIGENT-POWER QUAD LOW-SIDE SWITCH 


t This symbol 
is in accordance 
with ANSI/IEEE 
Std 91-1984 
and lEG 
Publication 
617-12. 
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INPUT 
--< 
~ 


ENABLE] 


GND 
• 
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absolute maximum ratings over operating temperature range (unless otherwise noted) 


Supply voltage range, VCC (see Note 1) 
, 
-13 
V to 24 V 
Input voltage range, VI 
-0.6 
V to 7 V 
Output voltage range, Vo 
, 
, .. 
, . , 
, 
-0.6 
V to 45 V 
Output sustaining voltage, VO(sust) 
,., 
, 
, 
45 V 
Continuous 
output sink current (repetitive, tw < 8 ms), IOL (see Note 2) . . . . . . . . . . . . . . . . . . . .. 
1.5 A 
Output clamp-diode 
voltage, VOK 
, 
, 
, 
, ..•.......... 
45 V 
Continuous 
total dissipation at (or below) 25°C case temperature 
(see Note 3) 
, . . . . . . . . . . .. 
50 W 
Operating case or virtual junction temperature 
range 
-55°C 
to 150°C 
Storage temperature 
range. 
, . , 
, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
-65°C 
to 150°C 


Lead temperature 
1,6 mm (1/16 inch) from case for 10 s ... 
, . , .. 
, . , . . . . . . . . . . . . . . . . . . .. 
260°C 


NOTES: 1. All voltage values are with respect to the network ground terminal. 


2. 
Output sink current is lim~ed by the overcurrent limit. 


3. 
For operation above 25'C free-air or case temperature refer to Figures 1 and 2. To avoid exceeding the design maximum virtuai 
junction temperature, these ratings should not be exceeded. Due to variations in individual device electricai characteristics and 
thermal resistance, the built-in thermal overload protection may be activated at power levels slightly above or below rated 
dissipation. 


FREE-AIR TEMPERATURE 
DISSIPATION DERATING CURVE 


Derating 
factor = 20 mW/oC 


ROJA = 50°C/W 
I 


CASE TEMPERATURE 
DISSIPATION DERATING CURVE 


10 
Derating 
factor 
- 
0.4 W/oC 
R8JC - 
2.5°C/W 
o 
TJ - 
150°C 
o 
25 
50 
75 
100 
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INTELLIGENT-POWER QUAD lOW-SIDE SWITCH 


MIN 
NOM 
MAX 
UNIT 


Supply 
voltage, 
VCC 
9 
12 
16 
V 


High-level 
input 
voltage, 
VIH 
2 
5.5 
V 


Low-ievel 
input 
voltage, 
VIL 
-0.3t 
0.8 
V 


Peak output 
voijage 
from 
external 
inductive 
kickback 
45 
V 


Continuous 
output 
sink current 
1 
A 


Fault 
output 
sink current 
75 
I1A 


Operating 
free-air 
temperature, 
TA 
-40 
125 
'c 


t The algebraic 
convention 
in which 
t1e least pos~ive 
(most 
negative) 
vaiue 
is designated 
minimum 
is used 
In this data sheet 
for logic 
voltage 


levels. 


electrical 
characteristics 
,over recommended 
ranges of operating 
free-air temperature 
and 
supply voltages 
(unless cltherwise noted) 


PARAMElER 
TEST 
CONDITIONS 
MIN 
TYpi 
MAX 
UNIT 


Vo 
= 12 V, ENABLE 
low 
15 
100 
I1A 


IO(oft) 
Off-state 
output 
current 
Vo 
= 45 V, ENABLE 
high 
0.6 
2 
mA 


Vo 
= 12 V, ENABLE 
high 
200 
400 
600 
I1A 


IlL 
Low-level 
input 
current 
VI = 0 to 0.8 V 
-10 
25 
40 
I1A 


IA inputs 
10 
25 
60 
I1A 


IIH 
High-ievel 
input 
current 
I ENABLE 
0.2 
1 
mA 


iOL = 100mA 
0.1 
0.15 


VOL 
Low-level 
output 
voltage 


IOL = 500mA 
0.3 
0.55 
V 
IOL= 
1 A 
0.8 
1.3 


FAULT 
output, 
IOL = 30 I1A 
0.2 
0.4 


tOL 
Low-level 
output 
current 
H\OIT output, 
VOL 
= 1 V to 5.5 V 
50 
90 
125 
I1A 


IRCK) 
Clamp 
diode 
reverse 
curre 1t 
Vr = 50 V. Vo 
= 0 
100 
I1A 


VF(K} 
Clamp 
diode 
forward 
voltane 


If= 
1 A 
2 
V 


If = 1.5 A 
2.5 


Outputs 
off, ENABLE 
low 
0.25 


ICC 
Supply 
current 
Outputs 
on, TA = 
-40'C 
120 
mA 


Outputs 
on, TA = 25' 
C to 125'C 
100 


operating 
characteristics 
over recommended 
operating 
free-air temperature 
and supply voltages 
(unless otherwise 
noted) 


PARAMElER 
TEST 
CONDITIONS 
MIN 
TYpi 
MAX 
UNIT 


High-level 
output 
sense 
voltage 
threshold 
7 
V 


Low-level 
output 
sense 
voltage 
thrnshold 
3 
V 


Overcurrent limiting 
TA- 
40'C 
1.85 


TA - 
25'C 
to 125'C 


A 
1.2 
1.5 


VCC 
Overvoltage 
shutdown 
25.5 
31 
V 


Vhys 
Overvoltages 
shutdown 
h~'steresis 
0.25 
V 


Thermal 
shutdown 
155 
'c 


Thermal 
shutdown 
hysteresis 
15 
'c 


Turn·on time 
8 
I's 


Turn-off 
time 
8 
I's 


TEXAS 
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• 
Output 
Voltage up to 60 V 


• 
4 Output 
Channels 
of 700-mA Nominal 


Current 
Per Channel 


• 
Pulsed Current 
3 A Per Channel 


• 
Low rOS(on) .•. 
0.5 r.! Typ 


• 
Avalanche 
Energy 
•.• 
50 mJ 


• 
Thermal 
Shutdown 
Protection 
with Fault 


(Overtemperature) 
Output 


• 
NE Package 
Deslgne1d for Heat Sinking 


• 
Integral 
Output 
Clamp Diodes 


• 
Input Transparent 
uttches 
for Data Storage 


• 
Asynchronous 
Clear to Turn Off All Outputs 


• 
Output 
Parallel Caplilbllity 
for Increased 


Current 
Drive up to 
2-A Total Pulsed Load 


Current 


TPIC2406 


INTELLIGENT-POWER 
QUAD MOSFET LATCH 


NEPACKAGE 


(TOP VIEW} 


1,4 CLAMP 


ENBL 


11N 


1 DRAIN 


HEATSINK{ 
ANDGND 


2 DRAIN 


21N 
Vcc 
F 


1 V 20 


2 
19 
3 
18 
4 
17 


5 
16 


6 
15 


7 
14 


8 
13 


9 
12 
10 
11 


CLR 


LGND 


41N 


4 DRAIN 


} 
HEATSINK 


ANDGND 


3 DRAIN 


31N 
VDD 
2,3 CLAMP 


(each 
channel) 


FUNCTION 
INPUTS 
OUTPUT 
FAULT 


ENBL 
CLR 
IN 
Y 
F 


X 
L 
X 
H 
H 
NORMAL 
L 
H 
L 
H 
H 


OPERATION 
L 
H 
H 
L 
H 


H 
H 
X 
00 
H 


THERMAL 
X 
X 
X 
H 
L 
SHUTDOWN 


description 


The 
TPIC2406 
is a 
monolithic, 
high-voltage, 
high-current, quadruple power driver designed for 
H = high-level, 
L = low-level, 
X = irrelevant 
use in systems that require high load power. The 
device contains 
built-in 
high-speed 
output clamp diodes for inductive 
transient 
protection. 
Power driver 
applications include lamps, relays, solenoids, and dc stepping motors. 


Each device features fc,ur inverting open-drain outputs each controlled by an input storage latch with common 
clear and enable cont'ols. 
All inputs accept standard TTL- and CMOS-logic 
levels. The CLR function 
is 
asynchronous and turns all four outputs off regardless of data inputs. Taking ENBL low puts the input latch into 
a transparent mode, allowing the data inputs to affectthe output. In this state, all four outputs will be held off while 
CLR is low, but will return to the stages on the data inputs when CLR goes high. When ENBL is taken high, the 
latch is put into a storage mode and the last state of the data inputs is held in the latches. If the CLR Input is taken 
low, the data in the latches is cleared, turning all outputs off. If CLR is taken high again, ENBL must be cycled 
low to read new data into the latch. 
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20 
•... 


R 
10 
2 
•... 
[TEMP 


C1 SHUTDOWN] 
... 
.. 
4 
3 
l> 
10 
CLAMP 
~ 
17 
18 
1 
1 


7 
8 


~ 
14 
13 
1 
11 
3 DRAIN 


2,3 CLAMP 


4 DRAIN 


1,4 CLAMP 


2 DRAIN 


4 
1 DRAIN 


1,4 CLAMP 


7 
2 DRAIN 


11 
2,3 CLAMP 


14 
3 DRAIN 


17 
4 DRAIN 


5,6,15,16 
GND 


10 
F 
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absolute maximum ratin!ls over- 
40°C to 125°C case temperature range (unless otherwise noted) 


Logic supply voltage, Vcc 
(see Note 1) 
7 V 
Power MOSFET driver 3upply voltage, VDD 
..........................•........................ 
60 V 
Logic input voltage, VI 
.............................................•......................... 
7 V 
Power MOSFET drain-source voltage, VDS 
60 V 
F output voltage 
7 V 
Clamp diode voltage 
60 V 
Continuous source-drain diode anode current 
1.25 A 
Pulsed source-drain diode anode current 
6 A 
Pulsed drain current, each output, all outputs on, ID1 = ID2 = ID3 = ID4 ' 
TA = 25°C (see Note 2 and Figures 5 through 8) 
3 A 
Continuous drain current, each output, all outputs on, ID1 = ID2 = ID3 = ID4 ,TA = 25°C 
770 mA 
Peak drain current, sin£lle output, IDM, TA = 25°C (see Note 3) 
12.5 A 
Single-pulse avalanche energy, EAS ....................................................•... 
50 mJ 
Continuous total dissipation at or below 25°C free-air temperature 
(see Note 4) 
2.5 W 
Continuous total dissipation at or below 100°C case temperature 
(see Note 4) 
6 W 
Operating junction temperature 
range, TJ 
- 40°C to 150°C 
Storage temperature 
range 
- 40°C to 150°C 
Lead temperature 
260°C 


NOTES: 
1. All voltage 
values 
are with respect 
to the five ground 
(GND 
and LGND) 
terminals 
connected 
together. 
2. Pulse 
duration 
= 10 ms, duty cycle = 6%. 


3. Pulse 
duration 
s 1001's, 
duty cycle s 2%. 


4. For operation 
above 
25°G free-air 
temperature, 
derate 
linearly 
at the rate of 20 mW/'G. 
For operation 
above 
1OooG case temperature, 
derate 
linearly 
at the ralEl of 120 mW/'G. 
To avoid exceeding 
the design 
maximum 
junction 
temperature, 
these 
ratings 
should 
not be 


exceeded. 
Due to varialions 
in individual 
devices, 
electrical 
characteristics. 
and thermal 
resistance, 
the 
built-in 
thermal 
overload 
protection 
may be activated 
at power 
levels 
slightly 
above 
or below 
the rated dissipation. 
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MIN 
NOM 
MAX 
UNIT 


Logic supply 
voltage, 
VCC 
4.5 
5.5 
V 


Output 
supply 
voltage, 
VOO 
10 
35 
V 


High-level 
input voltage. 
VIH 
2 
V 


Low-level 
input voltage. 
VIL 
0.6 
V 


Setup 
time. 
tsu, data before 
ENBL f (see Figure 
1) 
100 
ns 


Hold time. 
tho data after ENBL 
f (see Figure 
1) 
100 
ns 


Pulse 
duration, 
tw (see Figure 
1) 
I ENBLlow 
300 
ns 
I CLR low 


Operating 
case temperature, 
T C 
-40 
125 
·c 


PARAMETER 
TEST 
CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


VIBRlDSX 
Orain-source 
breakdown 
voltage 
10-1 
mA 
60 
V 


VF(K) 
Clamp 
diode forward 
voltage 
IF = 1.25 A, 
See Notes 
5 and 6 
1.6 
V 


VSO 
Source-drain 
diode forward 
voltage 
IS = 1.25 A, 
See Notes 
5 and 6 
1.5 
V 


VIK 
Input clamp 
voltage 
VCC- 
MIN, 
11=-12mA 
-1.5 
V 


VOL 
F low-level 
output 
voltage 
IOL=4mA 
0.4 
V 


IIH 
High-level 
input current 
VCC 
=5.5 
V, 
VI = 2.7 V 
20 
i!-A 


IlL 
Low-level 
input current 
VCC 
=5.5V, 
VI = 0.4 V 
0.1 
mA 


ICC 
Logic supply 
current 
10 =0, 
All outputs 
off 
10 
mA 


IN 
Nominal current 
VOS(on) 
- 0.5 V, 
IN = 10. 
700 
mA 
TC = 85·C. 
See Notes 
5, 6, and 7 


100 
Output 
supply 
current 
10 = 0, 
All outputs 
off 
6 
mA 


VOS = 55 V, 
VO=O 
1 
IR(K) 
Clamp-diode 
reverse 
current 
VOS = 55 V, 
VO=o, 
TC = 125'C 
10 
i!-A 


10SX 
Off·state 
drain 
current 
VR = 55V 
1 


VR = 55 V, 
TC = 125'C 
10 
i!-A 


10lR 
High-level 
fault leakage 
current 
VOH=5.5V 
1 
i!-A 


10 = 
1.25A 
0.5 
0.6 


rOS(on} 


Static drain-source on-state 
10 = 1.25 A. 
See Notes 
5 and 6 
resistance 
TC = 125'C 
0.8 
1 
Q 


10=3A 
0.55 
0.65 


NOTES: 
5. Technique 
should 
limit Tj - T C to 1O·C maximum. 


6. These 
parameters 
are measured 
with voltage-sensing 
contacts 
separate 
from the current-carrying 
contacts. 
7. Nominal 
current 
is defined 
for a consistent 
comparison 
between 
devices 
from different 
sources. 
It is the current 
that produces 
a voltage 


drop of 0.5 V at 85'C 
at case temperature. 
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INTElLiGENT·POWER 
QUAD MOSFET LATCH 


PARAMETER 
TEST 
CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


tplH 
Propagation 
delay time, 
low-to-high-Ievel 
drain 
output 
450 
ns 
from 
clock 


tPHl 
Propagation 
delay time, 
high-to-Iow-Ievel 
drain 
output 
Cl 
= 30 pF, 
See Figure 
1 
550 
ns 
from 
clock 


trlH 
Transition 
time, 
low-to-high-Ievel 
of source-drain 
output 
35 
ns 


trHl 
Transition 
time, 
high-to-loVi-level 
of source-drain 
output 
30 
ns 


tDlH 
Delay 
time, 
low-to-high-Ie"el 
drain 
output 
from 
input 
380 
ns 


tDHl 
Delay time, 
high-to-Iow-Ie"el 
drain 
output 
from input 
Cl 
= 30 pF, 
See Figure 
2, 
380 
ns 


tAlH 
Aise time, 
10w-to-high-levE,1 
of source-drain 
output 
10 = IN = 700 mA 
35 
ns 


tFHl 
Fall time, 
high-to-Iow-Ievel 
of source-drain 
output 
70 
ns 


ta 
Aeverse-recovery-current 
rise time 
IF =3A, 
di/dt = 100 N~s, 
45 
ns 
See Notes 
5 and 6, 
See Figure 
3 


NOTES: 
5. Technique 
should 
limit Tj - T C to 10·C 
maximum. 


6. These 
parameters 
are 'Ileasured 
with voltage-sensing 
contacts 
separate 
from the current-carrying 
contacts. 


thermal resistance 


PARAMETER 
MIN 
TYP 
MAX 


8.33 
50 


AaJC 


AaJA 


Junction-ta-case thermal resistance 


Junction-to-ambient 
thermal 
resistance 


PARAMETER 
MIN 
TYP 
MAX 
UNIT 


VCC 
Undervoltage 
shutdowr 
3 
4.5 
V 


Thermal 
shutdown 
temperature 
155 
·C 


Thermal 
shutdown 
hysteresis 
15 
·C 


TEXAS ." 
INSIRUMENlS 
POST OFFICE 
BOX 655303 
• 
DALlAS, 
TEXAS 
75265 


TPIC2406 
INTELLIGENT-POWER 
QUAD MOSFET LATCH 


Vcc 
Vs 


ENBL 
CIRCUIT 
UNDER DRAIN 
TEST 


RL=37Q 


OUTPU' 


50%\ •. 
...,;{50% 
\50% 


~ 
tW(ENBL) ~ 
i 
I 
-..: 
i+- tpLH 
...., 
I+- tpHL 
tr 


l•.• 
~L--- 
VOH 
10% 
II 90% 
90% 
I 
10% 
-,----__ 
I 
VOL 


-+i :+- lTLH 
-+I 
j4- 
lTHL 


I+--- 
tw ----.I 
~O% 
150% 
'\so%---- 
3V 


I 
I 
OV 


i+" 
tW(ENBL)1 
i+ tSU'" 
~ 
I 
~th 
I 
~-"-"""'X"""'X"""'X"""">0<-1 
50%VALID50~-X-X"""'X-X""""-X""':: 


NOTES: 
A. The 
pulse 
generator 
has the following 
characteristics: 
tr ~ 10 ns, tf ~ 10 ns, tw = 300 ns, PRR = 5 kHz, Zo = 50 Q. 
B. CL inciudes 
probe 
and jig capacitance. 
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ENBL 
CIRCUIT 
UNDER 
DRAIN 


TEST 


IN 


INP~T 
90%--- 
5V 


10% 
I 
t 
ov 


I 
~ 
I+- 
I 


DHL 
'I 
I 
-+1IDLH *- 


t 


~ 


10% 
E' 
10% 
13V 


OUTPUT 
I 
90% 
90%' 
I 
I 
'-'---OV 


IFHL 
~ 
~ 
-+1:'- 
IRLH 


CL = 30 pF 
T (See Nole 
B) 


NOTES: 
A. The pulse generator 
has the following 
characteristics: 
tr S 10 ns, tf S 10 ns, tw = 5 ms, PRR = 5 kHz, 20 = 50 Q. 


B. CL includes 
probe 
and. ig capacitance. 


'1 


1 
_ J - _- - - __ - ___ ___ _ 25 % 01 IRM 


1 
1 
I 
1 


I 
1 
IRM" 
- - - - - - - T - - - 
1 


~ 
la~ 
I 
~ 
Irr--.j 


FIGURE 3. REVE,RSE-RECOVERY-CURRENT 
WAVEFORMS OF SOURCE-DRAIN 
DIODE 
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INPUT 
o 


ENBL 


CIRCUIT 
UNDER 
TEST 


IN 
DRAIN 


I 
I 


I 
I 
I 


Ibl VOLTAGE WAVEFORMS 


NOTES: 
A.The 
pulse 
generator 
has the following 
characteristics: 
t, s 10 ns, tf S 10 ns, tw = 1 ms, PRR = 5 kHz, Zo = 50 Q. 


B. Input pulse duration 
is increased 
untii peak current 
10M = 3 A. 


10M 
x 
V(BR)OSX 
x 
tx 
Energy 
test level is defined 
as 
EAS 
= 
2 
= 50 
mJ 
min. 
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MAXIMUM 
DRAIN CURRENT 
vs 
DUTY CYCLE 


TA= 25°C 
N " Number 01 Outputs 
Conducting Simultaneously 
See Note 8 
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FIGURE 5 


MAXIMUM 
DRAIN 
CURRENT 
vs 
DU'-YCYCLE 


TA= 25°C 
N :' Number 01 Outputs 
Conducting Simultaneously 
Sel' Note 8 
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FIGURE 
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MAXIMUM 
DRAIN 
CURRENT 


vs 
DUTY CYCLE 


TA=50°C 
N = Number 01 Outputs 
Conducting 
Simultaneously 


See Note 8 
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FIGURE 
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DRAIN 
CURRENT 


vs 


PULSE 
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tw _ Pulse Duration - ms 


FIGURES 


NOTE 8: For Figures 5,6, and 7, d =~ 
= 10 ms 


tc 
Ie 
, Where tw and Ie are defined by the following: 
twf ~1 
=--sLSL 
I~ 


TEXAS .Jf 
INSTRUMENTS 


POST OFFICE 
BOX 655303 
• 
DALLAS. 
TEXAS 
75265 


TPIC2406 
INTElLiGENT·POWER 
QUAD MOSFET LATCH 


MAXIMUM 
CONTINUOUS 
DRAIN 
CURRENT 
vs 
FREE-AIR 
TEMPERATURE 
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FIGURE 9 


TRANSIENT 
THERMAL 
IMPEDANCE 
vs 
ON TIME 


0.1 
1 
10 


t-OnTlme-s 


FREE-AIR 
TEMPERATURE 


DISSIPATION 
DERATING 
CURVE 


25 
50 
75 
100 
125 
TA - Free-Air Temperature - ·C 


FIGURE 10 


The single-pulse curve in Figure 11 represents 
measured data. The curves for various pulse 
durations are based on the following equation: 


= I t 
w I ReJA + /1 
- 
t 
w I Ze(lw + t 
) 
te 
te 
e 


+ Ze(lw) - 
Ze(tJ 


Where: 


Ze(tw) = the single-pulse thermal impedance 
for t = tw seconds 


Ze(tJ 
= the single-pulse thermal impedance 
for t = te seconds 


Ze(tw 
+ tel = the single-pulse thermal impedance 
for t = tw + to seconds 


d = tw/to 
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STATIC DRAIN·SOURCE 
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I 
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V 
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...- 


See Note S 
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STATIC DRAIN·SOURCE 
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POWER 
MOSFET 
DRIVER 
SUPPLY VOLTAGE 
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See NoteS 
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FIGURE 13 
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• 
8-Blt Serial-In 
Parallel-Out 
Driver 


• 
l-A 
Output 
Current 
Capability 
per Channel 
or 8-A Total Current 


• 
Over-Current 
L1mltln!l and Out-of-Saturatlon 
Voltage 
Protection 
on Driver Outputs 


• 
Contains 
Eight Open··Collector 
Saturating 
Sink Outputs 
with low 
On-State Voltage 


• 
High-Impedance 
Inputs with Hysteresis 
are 
Compatible 
with TTl 
or CMOS levels 


• 
Very low 
Standby 
PClwer •.. 
20 mW Typical 


• 
Status of Output 
Drivers 
May Be Monitored 
at Serial Output 


• 
3-State Serial Output 
Permits 
Serial 
Cascading 
or Wlre-A~~D Device Connections 


• 
25-V Transient 
Clamping 
with Inductive 
Switching 
on Output:;, 
40-mJ Rating per 
Driver Output 


description 


The TPIC2801 is a monolithic BIDFETt 
integrated circuit that is designed to sink currents up to 1 A at 30 V 
simultaneously 
at each of eight driver outputs under serial input data control. Status of the individual driver 
outputs is available in serial data format. The driver outputs have overcurrent 
limiting and out-of-saturation 
voltage 
protection 
features. 
Applications 
include 
driving solenoids, 
relays, dc motors, 
lamps, and other 
medium-current 
or high··voltage loads. 


The device contains 
an 8-bit serial-in, 
parallel-out 
shift register that feeds an 8-bit parallel 
latch, which 
independently 
controls each of the eight V-output drivers. 


Data is entered into the device serially via the serial input (SI) and goes directly into the lowest bit (0) of the shift 
register. Using proper timing signals, the input data is passed to the corresponding output latch and output driver. 
A logic high bit at Sin tur,s the corresponding output driver (Yn) off. A logic low bit at SI turns the corresponding 
output driver on. Serial data is transferred into SI on the high-to-Iowtransition 
of serial clock (SCLK) input in 8-bit 
bytes with data for Y7 output (MSB) first and data for YO output (LSB) last. Both SI and SCLK are active when 
serial input-output enable (SlOE) input is low and are disabled when SlOE is high. 


Each driver output is monitored by a voltage comparator that compares the Y-output voltage level with an internal 
out-of-saturation 
threshold voltage reference level. The logic state of the comparator output is dependent upon 
whether the Y output is greater or smaller than the reference voltage level. An activated driver output will be 
unlatched and turned off when the output voltage exceeds the out-of-saturation 
threshold 
voltage level except 
when the internal unlatch enable is low and disabled. The high-to-Iow transition of SlOE transfers the logic state 
of the comparator outpLlt to the shift register. 
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V2 
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PIN 
VO 
DESCRIPTION 
NAME 
NO. 


GND 
8 
Ground. 
Common 
return for entire 
chip. The current 
out of this pin is potentially 
as high as 4 A ~ all outputs 
are 


on. This ground 
is used for both logic and power 
circuits 


Reset. 
An asynchronous 
reset 
is provided 
for the shift register 
and the parallel 
iatches. 
This pin is active 
when 


RST 
11 
I 
low and has no internal 
puiliup. 
When 
active, 
it causes 
the power 
outputs 
to turn off. A power-on 
clear 
can be 


implemented 
using 
an RC network 
to VCC. 


SCLK 
6 
I 
Serial 
Clock. 
This pin clocks 
the shift register. 
The serial output 
(SO) will change 
state on the rising 
edge of this 


clock 
and serial 
input (51) data will be accepted 
on the falling 
edge. 


51 
7 
I 
Serial 
Input. This pin is the serial data input. A high on this pin will program 
a particular 
output 
to be off and a low 


will turn tt on. 


Serial 
Input-Output 
Enable. 
Data is transferred 
from the shift registers 
to the power 
outputs 
on the rising edge of 


SlOE 
5 
I 
this signal. 
The falling edge ofthis 
signal parallel 
loads the output voltage 
sense 
bits from the power output 
stages 


into the shift register. 
The output 
driverforthe 
serial output 
(SO) pin is enabled 
when this pin is low, provided 
RST 


is high. 


Serial 
Output. 
This pin is the serial 
3-state 
output 
from the shift register 
and is in a high-impedance 
state when 


SlOE 
is high or RST is low. A high for a data bit on this pin indicates 
that the corresponding 
power 
output 
C'fn) 


SO 
9 
0 
is high. This could 
mean 
that the output 
was programmed 
to be off the last time a byte was input to the device 


or that the output 
faulted 
and was latched 
off by the output 
voltage 
sense 
indicator. 
A Iowan 
this pin for a data 


bit indicates 
that the corresponding 
power 
output 
C'fn) is iow (an "on" output 
stage 
or open-circuit 
condition). 


VCC 
10 
5-V supply 
voltage 


YO 
4 


Y1 
3 


Y2 
2 
Power 
Outputs. 
The 
outputs 
are 
provided 
with 
current 
limiting 
and 
voltage 
sense 
for 
fault 
indication 
and 


Y3 
1 
protection. 
The nominal 
load current 
for these 
outputs 
is 500 mA, but the current 
limiting 
is set to a minimum 
of 
0 
1.2 A. The active-low 
outputs 
also have voltage 
clamps 
set at about 35 Vfor 
recirculation 
of inductive 
load current. 


Y4 
15 
Intemal90-kQ 
pull-down 
resistors 
are provided 
at each output. These 
resistors 
hold the output 
low during 
an open- 
Y5 
14 
circuit condition. 
Y6 
13 


Y7 
12 


timing 
data transfer 


Figure 1 shows the overall 8-bit data-byte transfer to and from the TPIC2801 interface bus. The logic state of 
the eight output drivers, YOthrough Y7, is latched into the shift register at time to on the high-to-Iow transition 
of SlOE. Therefore, the SO output data (OYO,OY1 ... ) represents the conditions at the V-driver outputs at time 
to. The data at SO output is updated on the low-to-high transition of SCLK. 


Input data present at the SI input is clocked into the shift register on the high-to-Iow transition of SCLK. As 
shown in Figure 1 on the SI input, input data 017 is clocked in at time t1, 016 is clocked in at time t2, etc. Eight 
SCLK pulses are used to serially load the eight bits of new data into the device. After all the new data is serially 
loaded, the low-to-high transition of SlOE parallel loads the new data to the eight driver output latches, which 
in turn directly control the eight V-driver outputs. 


An unlimited amount of data can be shifted through the shift register (into the SI and out the SO) and this 
allows other devices to be cascaded 
in a daisy chain with the TPIC2801. Once the .last data bit has been 
shifted into the TPIC2801, the SlOE input should be pulled high. The clock (SCLI<) input should be low at both 
transitions of the SlOE input to avoid any false clocking of the shift register. The SCLK input is gated by the 
SlOE input, so the SCLK input is ignored whenever the SlOE is high. At the rising edge of the SlOE input, the 
shift register data is latched into the parallel latch and the output stages will be actuated by the new data. An 
internal 
100-l.Is delay timer is also started on this rising edge. During the time delay, the outputs will be 
protected 
only by the analog 
current-limiting 
circuits, 
since the resetting 
of the parallel latches 
by fault 
conditions 
will be inhibited during this time period. This allows the device to overcome any high SWitching 
currents that can flow during turn-on. 
Once the delay has ended, the output voltages 
are sensed 
by the 
comparators 
and any output voltages higher than nominally 1.8 V are latched off. 
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fault-conditions check 


Open-circuit 
conditions 
on any output can be monitored or checked by programming 
that output off. After a 
short delay (microseconds), 
another control byte can be clocked into the the device. If the diagnostic 
bit for 
that output comes back a~;a low, it indicates that the output is low and open circuited. A current overload 
condition can be detected oy programming 
an output on. After waiting an appropriate length of time, another 
byte should 
be clocked 
into the TPIC2801. The diagnostic 
bit clocked 
back from the TPIC2801 
in the 
subsequent 
data transfer Bhould indicate a low output. If a high returns, a current overload is indicated. A 
quick overall check can be done by clocking in a test control byte. After a sufficient time delay, another control 
byte (same byte can be used) is clocked in. The diagnostic 
data is exclusive ORed with the original control 
byte. If a fault condition exists, a high will result. 
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TEXAS 'I./} 
INSTRUMENTS 


TPIC2801 
OCTAL INTELLIGENT-POWER 
SWITCH 
WITH SERIAL INPUT 


vcc 
--l 


INPUT 
OUTPUT 


GND 
-----t1 


-= 


EQUIVALENT 
OF V OUTPUTS 
IVnl 


--VCC 


absolute maximum ratings over operating temperature range (unless otherwise noted) 


Supply voltage range, VCC (see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
-0.3 
V to 7 V 


Input voltage, VI . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
7 V 


Output voltage range at SO . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
-0.3 
V to 7 V 


Input current, II 
-15 
mA 


Peak output sink current at Y, 10 repetitive, tw = 10 ms •...................... 
Internally Limited 


duty cycle = 50%. see Notes 2 and 3 


Continuous 
output current at Y, 10 (see Note 3) 
....•............... 
'................. 
1 A 


Peak current through GND terminal: 


Nonrepetitive tw = 0.2 ms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
- 8A 
Repetitive, tw = 10 ms, duty cycle = 50% ............•.......•.... 
-6 A 


Continuous 
current through GND terminal 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
-4.5 
A 
Output clamp energy, EOK (after turning off 10(on) = 0.5 A) . . . . . . . . . . . . . . . . . . . . . . . . . .. 
40 mJ 


Continuous 
dissipation 
at (or below) 25°C free-air temperature 
(see Note 4) . . . . • . . . . . . . . .. 
3.575 W 


Continuous 
dissipation at (or below) 75°C case temperature 
(see Note 4) 
25 W 


Operating case or virtual-junction 
temperature 
range. 
. . . . . . . . . . . . . . . . . . . . . . .. 
-55°C 
to 150°C 


Storage temperature 
range 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
- 
65°C to 150°C 


Lead temperature 
1,6 mm (1/16 inch) from case for 10 seconds. 
. . . . . . . . . . . . . . . . . . . . . .. 
260°C 


NOTES: 
1. 
All voltage 
values 
are w~h respect 
to network 
ground 
terminal. 


2. 
Each Y output 
is individually 
current 
limited 
with a typical 
over-eurrent 
limit of about 
1.4 A. 
3. 
Multiple 
Y outputs 
of this device 
may conduct 
rated 
current 
simuijaneously; 
however, 
power 
dissipation 
(average) 
over 
a short 


time interval 
must fall within 
the continuous 
dissipation 
range 
and the GND current 
must fall within 
the GND-terrninaJ 
current 
range. 
4, 
For 
operation 
above 
25°C 
free-air 
temperature. 
derate 
linearly 
at the 
rate 
of 28.6 
mWrC. 
For 
operation 
above 
75°C 
case 
temperature. 
derate 
lineraly 
at the rate of333 
mWrC. 
To avoid 
exceeding 
the maximum 
Virtual-junction 
temperature, 
these 
ratings 
must 
not be exceeded, 
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MIN 
NOM 
MAX 
UNIT 


Supply 
voltage, 
VCC 
4.75 
5 
5.25 
V 


High-level 
input 
voltage, 
VIH 
0.7 VCC 
5.25 
V 


Low-level 
input 
voltage, 
VIL 
-0.3 
0.2 VCC 
V 


Output 
voltage, 
VO(off) 
30 
V 


Continuous 
output 
current, 
IO(on) 
1 
A 


Operating 
case temperature, 
TC 
-40 
25 
105 
·c 


PARAMETER 
FROM 
TO 
TEST 
CONDITIONS 
MIN 
MAX 
UNIT 


fSCLK 
Clock 
frequency 
0 
500 
kHz 


twSCLKH 
Pulse 
duration, 
SCLK 
high 
840 
ns 


twSCLKL 
Pulse 
duration, 
SCLK 
low 
840 
ns 


twRST 
Pulse 
duration, 
RSf 
Icw 
1000 
ns 


tsu1 
Setup 
time 
SlOE! 
SCLKt 
1000 
ns 


tsu2 
Setup 
time 
SCLK! 
STOEt 
1000 
ns 


tsu3 
Setup 
time 
SI 
SCLK! 
500 
ns 


th1 
Hoid time 
SCLK! 
SI 
500 
ns 


tr 
Rise time 
(SCLK, 
SI, SiDE) 
2 
IJs 


tf 
Fail time 
(SCLK, 
SI, SlOE) 
2 
IJs 


electrical characaterlstlcs 
over recommended 
ranges of supply voltage and operating case 
temperature (unless otherwise noted) 


driver array outputs (YOto Y7) 


PARAMETER 
TEST 
CONDITIONS 
MIN 
TYpr 
MAX 
UNIT 


VOK 
Output 
clamp 
voltage 
10 = 0.5 A, output 
programmed 
off and current 
shunted 
30 
36 
40 
V 
to ground 


IO(offi 
Off-state 
output 
current 
VA = 24 V with output 
programmed 
off 
1 
mA 


IOiCL) 
Output 
current 
limit 
Vo = 3 V with output 
programmed 
on 
1.05 
1.4 
A 


10L = 0.5 A 
0.4 
0.5 
V 


Va (on) 
On-state 
output 
voltage 
With output 
programmed 
on 
IOL = 0.75 A 
0.6 
1 
V 


IOL = 1 A, During 
0.8 
1.5 
V 


unlatch 
disabie 


VTOS 
Out of saturation 
threshcld 
voltage 
With output programmed 
on and an over-current 
fault 
1.6 
1.8 
2 
V 
condition 


PARAMETER 
TEST 
CONDITIONS 
MIN 
MAX 
UNIT 


VT+ 
Positive-going 
threshold 
voltage 
0.7VCC 
V 


VT_ 
Negative-going 
threshold 
voltage 
0.2VCC 
V 


Vhvs 
Hysteresis 
voltage 
(VT + - VT_) 
0.85 
2.25 
V 


II 
Input current 
VI- 
0 to VCC 
±10 
I'ft. 


Ci 
Inpout 
capacitance 
VI 
OtoVcc 
20 
pF 


TEXAS -I/} 
INSTRUMENTS 


TPIC2801 
OCTAL INTELLIGENT·POWER 
SWITCH 
WITH SERIAL INPUT 


electrical 
characteristics 
over recommended 
ranges of supply voltage and operating 
case 


temperature (unless otherwise noted) 


shift register(outputSO) 


PARAMETER 
TEST 
CONDITIONS 
MIN 
TYpt 
MAX 
UNIT 


VOL 
Low-level 
output 
voltage 
10 = 1.6 mA 
0.2 
0.4 
V 


VOH 
High-level 
output 
voltage 
10 = -0.8mA 
VCC 
-1.3 
V 


10 
Output 
current 
Vo = 0 to VCC, SiOE 
input 
high 
±10 
~ 


TJ = 105·C 
150 


ICC 
Supply 
current 
All outputs 
on. 10 = 0.5 A at all 
TJ = 25·C 
200 
mA 
outputs 


TJ = -40·C 
250 


ICC 
Supply 
current 
All outputs 
off 
TJ = 25·C 
4 
10 
mA 


Co 
Output 
capacitance 
Vo = 0 to VCC, 
SlOE 
input 
high 
20 
pF 


RaJC 


RaJA 


PARAMETER 


Thermal 
resistance, 
junction-to-case 
temperature 


Thermal 
resistance, 
junction-to-ambient 
temperature 


switching characteristics 
over recommended 
ranges of supply voltage and operating 
case 


temperatures (unless otherwise noted) 


PARAMETER 
FROM 
TO 
TEST 
CONDITIONS 
MIN 
MAX 
UNIT 


ten 
Enable 
time 
SlOE! 
SO 
CL - 
20 pF,See 
RL - 
2 kfl, 
1000 
ns 
Figure 
3 


!dis 
Disable 
time 
SIOEt 
SO 
CL = 20 pF,See 
RL = 2 kfl, 
1000 
ns 
Figure 
3 


!d1 
Deiay 
time. 
valid 
data 
SCLKt 
SO 
CL - 
200 pF, 
See Figure 
4 
740 
ns 


!d2 
Delay time. 
unlatch 
disable 
SIOEt 
Yn 
CL - 
20 pF,See 
RL - 
5 fl. 
75 
250 
lis 
Figure 
5 


tr(so) 
Rise time, 
SO 
CL ~ 200 pF, 
See Figure 
4 
150 
ns 


t!(so) 
Fall time, 
SO 
CL - 
200 pF, 
See Figure 
4 
150 
ns 


td(on) 
Delay 
time. 
turn-on 
SIOEt 
Yn 
10L = 500 mA, 
CL = 20 pF.See 
10 
lis 


RL = 28 fl, 
Figure 
6 


td(off) 
Delay time, 
turn-off 
SiOEt 
Yn 
10L = 500 mA, 
CL ~ 20 pF.See 
10 
liS 


RL = 28 fl. 
Figure 
6 


tv 
Valid time, 
SO output 
data remains 
SCLKt 
SO 
CL = 200 pF. 
See Figure 
4 
0 
ns 
valid 
after SCLK high 


TEXAS ." 
INSTRUMENTS 


TPIC2801 
OCTAL INTELLIGENT-POWER 
SWITCH 
WITH SERIAL INPUT 


~S~ ~ 
::: 


_ 
ioII 
~ 
tw{RSTI 


SlOE 
'\ 
VIH 


0.2 VCC 
0.2 VCC 
/ 
... 
------------------£.-. ----VIL 
tsul 
~ 
~ 
~ 
t, 
~ 
t 
su 
2 
I 
I 
--------VIH 


SCLK 
1).2VCC 
I 
I I 0.2 VCC 
I 
VIL 


tsu3 ~ 
14 
~ 
twSCLKL 
---.I l.-- tf 


0.7 VCCI 
~ 
thl 
0.7 VCC 


SI ~~-~~D-O-N-.T-C-A·@WD(·-E---- 
VALID ~:II: 


0.2 VCC 
0.2 vcc 


FIGURE 2. 
INPUT TIMING WAVEFORMS 
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TPIC2801 
so 
UNDER 
TEST 


10 ns -.l 14-- 
---t 
14- 10 ns 


~ 


I 
I 
t' 
_I 
SV 
SlOE 
90% 
I 
I 
90% 


INPUT 
VOLTAGE 
2.S V I ~_10_%__ 
1_0_%_"'1 2.S V 


WAVEFORM 
. I 
. I 
- 
tdis ...•• 
~ 
I 
I I 
I 
I 
SO 
OUTPUT 
VOLTAGE 
WAVEFORM 
1 


(S"e Note 
B) 


SO 


OUTPUT 
VOLTAGE 


WAVEFORM 
2 


(See Note 
B) 


SO% 


---- 
VOL 
I*- 
-1-- -- 
VOH 


NOTES: 
A. Cl includes 
probe 
and jig capacitance. 


B. 
Waveform 
1 is for an output 
with 
internal 
conditions 
such that the output 
is low except 
when 
disabled 
by the output 
control 
when 
SiOE is high. Waveform 
2 Is for an output 
with internal 
conditions 
such that the output 
is high except 
when 
disabled 
by the output 
control 
when 
~ 
is high. 
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TPIC2B01 
so 
SCLK 
UNDER 
OUTPUT 


TEST 


CL - 
200 pF 


GND 
(See Note Al 


TEST CIRCUIT FOR VALID DATA 
DELAY TIME td1 AND VALID TIME tv 


SCl.K 
INPUT VOLTAGE 
WAVEFORM 


10 ns ~ 
I+- 
---.t 
14- 10 ns . 


I _' 
~I._I_---5V 
_ 
iIo.7VCC 
0.7VCC'X"""I· 


O~ 
2.5 V 
2.5 v"'L 
0.2 VCC 
0 


~td1 


tv 
~ 
J:-------------VOH 
.t:. 0.7 VCC 


0.21: 
;;t;~--------- 
VOL 


~ 
~ 
td1 
O~:t:,--'i-- - - - - - - - - - - - 
VOH 
VCCl\L 0.2 VCC 
i 
I 
VOL 


---.I 
~ 
IIISOI 


SO 
OUTPUT VCILTAGE 
WAVEFOIIM 
1 
(See Note BI 


SO 
OUTPUT VOLTAGE 
WAVEFOIIM 
2 
(See Note B) 


NOTES: A. CL includes probe and jig capac~ance. 
B. Waveform 1 is for an output with internal conditions such that the low-to-high transition of SCLK causes the SO output to switch 
from low to high. WavefJrm 2 is for an output with internal conditions such that the low-to-high transition of SCLK causes the SO 
output to sw~ch from high to low. 


FIGURE 4. 
VOLTAGE WAVEFORMS 
FOR DELAY TIMES 
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TPIC2801 
V 
SlOE 
UNDER 
OUTPUT 


TEST 
CL-20pF 


GND 
(See Note 
Bl 


TEST 
CIRCUIT 
FOR UNLATCH 
DISABLE 


DELA V TIME 
td2 
(See Note 
AI 


SlOE 
INPUT 
VOLTAGE 
WAVEFORM 


10 ns -.l ~ 


1 
I 


---.I 14- 10 ns 
'-1 
_ 


I 


10% 
10% 


V-OUTPUT 
I 


VOLTAGE 
-----<I-\. 
50%1 
Volt 
- 
11 V 


WAVEFORM 
I~_ 


(See 
Note 
Cl 
-l-----von 
- 
5V 
I-- td2-.j 


V-OUTPUT 


_ 
_____ 
~50% 
-)- 
- 
- 
- 
- 
OIO(CLI - 
1.2 
A 
CURRENT 
WAVEFORM 


(See Note 
Cl 


NOTES: 
A. 
!d2 = delay 
until V-output 
current 
goes 
off under 
lault 
condition. 
B. 
CL includes 
probe 
and jig capacitance. 


C. 
Output 
voltage 
and current 
wavelorms 
are lor an output 
with internal 
conditions 
such that the low-to-high 
transition 
01'SlOE causes 
the output 
to switch 
Irom 
being 
off to being 
on. 


D. 
Load voltage 
Vs and loacl resistance 
RL are selected 
such that on-state 
voltage 
at the V output 
under 
test, Van is greater 
than the 
maximum 
out-aI-saturation 
threshold 
voltage, 
VTOS' 
Thus, 
VOL = Van> 
VTOS(max) 
= 1.98 V. 
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VCC 
- 
5 V 
14 V 


RL - 
28 !l 


TPIC2801 
V 
SlOE 
UNDER 
OUTPUT 
TEST 


CL - 
20 pF 


GND 
Isee 
Note 8) 


TEST CIRCUIT FOR TURN-OFF tdloffl 
AND TURN-ON tdlon) 
DELA V TIMES 
Isee Note AI 


V-OUTPUT 


VOLTAGE 
WAVEFORM 
1 


Isee Note CI 


10 ns ----.I 
I+- 
---.l 
14- 10 ns 


SlOE 
I I 
I j 
INPUT VOLTAGE 
~- 
- 
- 
5V 
I 
90% 
90% 
I 
WAVEFORM 
10% 
I 
2.5 V 
2.5 V 
10% 
0 


I 


tpdloffl 
IllI Z~ 
14 V 
, 
90% 
10% 
50% 
I 
-------VOL 


tpdlon~ 15-;';- 
- 
- 
- 
- 
-14 
V 


10% 
•.• 
---------VOL 


V-OUTPUT 


VOLTAGE 
WAVEFORM 
2 
Isee Note C) 


NOTES: 
A. 
ld(off) = tpLH. td(on) = tpHL· 


B. 
CL includes 
probe 
and ji!) capacitance. 
C. 
Waveform 
1 is for an output 
with internal 
conditions 
such that the low-to-high 
transition 
of mor causes 
the output 
to switch 
from on 
to off. Waveform 
2 is for an output 
with internal 
conditions 
such the low-to-high 
transition 
of SiOE causes 
the output 
to switch 
from 


off to on. 
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YO 
Vcc 


Y1 


SlOE 
~ 


Y2 


SI 


MICRO- 
Y3 
CONTROLLER 
SO 
TPIC2B01 
WITH 
BUS 
Y4 


SCLK 


Y5 


RST 


Y6 


GND 
J 


Y7 
-vvv- 


VCC 
- 
5 V ± 5% 


R - 
30 n ± 5% 


L - 
10 mH ± 10% 
8 LOADS 
UP TO 0.5 
A EACH 
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• 
500-mA 
Rated ColIE.ctor Current 
o OR N PACKAGE 
(Single 
Output) 
(TOP VIEW) 
• 
High-Voltage 
Outpu·ts 
. .. 
50 V 
18 
, 
U16 
1C 


Output 
Clamp 
DiodE'S 
28 
2 
15 
2C 
• 
38 
3 
14 
3C 
• 
Inputs 
Compatible 
With 
Various 
Types 
of 
48 
4 
13 
4C 
Logic 
58 
5 
12 
5C 


Relay Driver 
Applications 
68 
6 
11 
6C 
• 
78 
7 
10 
7C 
• 
Designed 
to Be Interchangeable 
With 
E 
8 
9 
COM 
Sprague 
ULN2001A 
Series 


description 


The ULN2001A. 
ULN2002A. 
ULN2003A, 
ULN2004A, 
and ULN2005A 
are monolithic 
high-voltage, 
high- 


current 
Darlington 
transistor 
arrays. 
Each consists 
of seven n-p-n Darlington 
pairs that feature 
high-voltage 
outputs 
with 
common-cathode 
clamp 
diodes 
for switching 
inductive 
loads. 
The collector-current 
rating 
of a single Darlington 
pair is 500 mA. The Darlington 
pairs may be paralleled 
for higher current 
capability. 


Applications 
include 
relay drivers, 
hammer 
drivers, 
lamp drivers, 
display 
drivers 
(LED and gas discharge), 


line drivers, 
and logic buffers. 
For 100-V 
(otherwise 
interchangeable) 
versions, 
see the SN75465 
through 
SN75469. 


The ULN2001 
A is a l!eneral-purpose 
array and may be used with 
TTL, 
P-MOS, 
CMOS, 
and other 
MOS 
technologies. 
The ULN2002A 
is specifically 
designed 
for use with 
14- to 25-V 
P-MOS devices. 
Each input 
of this 
device 
has a zener 
diode 
and resistor 
in series to control 
the 
input 
current 
to a safe 
limit. 
The 
ULN2003A 
has a 2.7-kO 
series base resistor 
for each Darlington 
pair for operation 
directly 
with 
TTL or 
5-V CMOS devices. 
The ULN2004A 
has a 10.5-kO 
series base resistor 
to allow 
its operation 
directly 
from 
CMOS or P-MOS devices that use supply voltages 
of 6 to 15 V. The required input current 
of the ULN2004A 
is below 
that 
of the LJLN2003A, 
and the required 
voltage 
is less than 
that 
required 
by the ULN2002A. 
The ULN2005A 
has 
G 1050-0 
series base resistor 
and is specifically 
designed 
for use with 
TTL devices 
where 
higher 
output 
:urrent 
is required 
and loading 
of the driving 
source 
is not a concern. 


logic 
symbolt 
logic 
diagram 


COM 


18 
(1) 
1C 


28 
(2) 
2C 


38 
13) 
3C 


48 
(4) 
4C 


58 
(5) 
5C 


68 
(6) 
BC 


78 
(7) 
7C 
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DARLINGTON TRANSISTOR ARRAYS 


ULN2002A 


COM 


ULN2003A: 
RB - 
2.7 
kG 


ULN2004A: 
RB - 
10.5 
kG 


ULN2005A: 
RB - 
1.05 
kG 


absolute maximum 
ratings at 25°C 
free-air temperature 
(unless otherwise 
noted) 


Collector-emitter voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
50 V 
Input voltage (see Note 1): ULN2002A, ULN2003A, ULN2004A . . . . . • . . . . . . . . . . . . . . . .. 
30 V 
ULN2005A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
15 V 
Peak collector current (see Figures 14 and 15) . . . • • . . . . . . . . . . . • • . . . . . . . . . . . . • . .. 
500 mA 
Output clamp diode current 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
500 mA 
Total emitter-terminal current .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
- 2.5 A 
Continuous total power dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . .. 
See Dissipation Rating Table 
Operating free-air temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
- 20 DCto 85 DC 
Storage temperature range 
- 65 DCto 150 DC 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds 
260DC 


TA 
- 
25°C 


POWER RATING 


950 mW 


1150mW 


DERATING 
FACTOR 


ABOVE 
TA 
- 
25°C 


7.6 mW/oC 


9.2 
mW/oC 


TA 
- 
B5°C 


POWER RATING 


494 
mW 


59B mW 
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TEST 
ULN2001A 
ULN2002A 
PARAMETER 
TEST CONDITIONS 
UNIT 
FIGURE 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 


VCE = 50 V, 
II = 0 
50 
50 
1 
VCE = 50 V, III = 0 
ICEX 
Collector 
cutoff 
current 
- 
100 
100 
~A 


2 
TA = 70°C 
IVI = 6V 
500 


Il(off) 
Off-state 
input current 
3 
VCE = 50 V, 
IC = 500 
~A, 
50 
65 
50 
65 
~A 
TA = 70°C 


II 
Input current 
4 
VI = 
17 V 
0.82 
1.25 
mA 


Static 
forward 
current 
hFE 
5 
VCE = 2 V, 
IC = 350 
mA 
1000 
transfer 
ratio 


Vllonl 
On-state 
input voltag'3 
6 
VCE = 
2 V, 
IC = 300 
mA 
13 
V 


II = 250 
~A, 
IC = 
100 mA 
0.9 
1.1 
0.9 
1.1 
Collector-emitter 
VCE(satl 
5 
II = 350 
~A, 
IC = 200 
mA 
1 
1.3 
1 
1.3 
V 
saturation 
voltage 
II = 500 
~A, 
IC = 350 
mA 
1.2 
1.6 
1.2 
1.6 


VR = 50 V 
50 
50 
IR 
Clamp diode 
reverse 
:urrent 
7 
~A 
VR = 50 V, 
TA = 70°C 
100 
100 


VF 
Clamp diode forward 
voltage 
8 
IF = 350 
mA 
1.7 
2 
1.7 
2 
V 


Ci 
Input 
capacitance 
VI = 0, 
f = 
1 MHz 
15 
25 
15 
25 
pF 


TEST 
ULN2003A 
ULN2004A 
PARAMETER 
TEST CONDITIONS 
UNIT 
FIGURE 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 


1 
VCE = 
50 V, 
II = 0 
50 
50 


ICEX 
Collector 
cutoff 
current 
- 
VCE = 
50 V, 
I, = 0 
100 
100 
~A 


2 
TA = 70°C 
VI = 
1 V 
500 


Il(off) 
Off-state 
input 
current 
3 
VCE = 
50 V, 
IC = 
500 
~A, 
50 
65 
50 
65 
~A 
TA = 70°C 


VI = 3.85 
V 
0.93 
1.35 


'i 
Input current 
4 
VI = 5V 
0.35 
0.5 
mA 


VI = 
12 V 
1 
1.45 


IC = 
125 
mA 
5 


IC = 200 
mA 
2.4 
6 


Vl(on) 
On-state 
input voltag(3 
6 
VCE = 2 V 
IC = 250 
mA 
2.7 
V 
IC = 275 
mA 
7 


IC = 300 
mA 
3 


IC = 350 
mA 
8 


Collector-emitter 
II = 
250 
~A, 
IC = 
100 
mA 
0.9 
1.1 
0.9 
1.1 


VCE(sat) 
saturation 
voltage 
5 
II = 
350 
~A, 
IC = 200 
mA 
1 
1.3 
1 
1.3 
V 


I, = 500 
~A, 
'C = 350 
mA 
1.2 
1.6 
1.2 
1.6 


IR 
Clamp diode 
reverse current 
7 
VR = 50 V 
50 
50 


VR = 50 V, 
TA = 70°C 
100 
100 
~A 


VF 
Clamp diode forward 
voltage 
8 
IF = 350 
mA 
1.7 
2 
1.7 
2 
V 


Ci 
Input capacitance 
VI = 0, 
f = 
1 MHz 
15 
25 
15 
25 
pF 


TEXAS 
~ 
INSTRUMENTS 


ULN2001A 
THRU ULN2005A 
DARLINGTON TRANSISTOR ARRAYS 


TEST 
ULN2005A 
PARAMETER 
TEST CONDITIONS 
UNIT 


FIGURE 
MIN 
TYP 
MAX 


VCE 
- 
50 V, 
II - 
0 
50 
ICEX 
Collector 
cutoff 
current 
1 
pA 
VCE = 50 V, 
II = 0, 
TA = 70·C 
100 


Ilioffl 
Off-state 
input 
current 
3 
VCE = 50 V, 
IC = 500 
~A, 
TA = 70·C 
50 
65 
pA 


II 
Input 
current 
4 
VI 
- 
3 V 
1.5 
2.4 
mA 


Vllonl 
On-state 
input 
voltage 
6 
VCE = 2 V, 
IC = 350 
mA 
2.4 
V 


II = 250 
~A, 
IC = 100 
mA 
0.9 
1.1 
Collector-emitter 
VCE(satl 
5 
II = 350 
~A, 
IC = 200 
mA 
1 
1.3 
V 


saturation 
voltage 
II = 500 
pA, 
IC ~ 
350 
mA 
1.2 
1.6 


IR 
Clamp 
diode 
reverse 
current 
VR - 
50 V 
50 
7 
~A 
VR = 50 V, 
TA = 70·C 
100 


VF 
Clamp 
diode forward 
8 
IF = 350 
mA 
1.7 
2 
V 
voltage 


Ci 
Input 
capacitance 
VI = 0, 
f = 
1 MHz 
15 
25 
pF 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


tPLH 
Propagation 
delay 
time, 
low-to-high-Ievel 
output 
0.25 
1 
~s 


tPHL 
Propagation 
delay 
time, 
high-to-low-level 
output 
See Figure 9 
0.25 
1 
~s 


VOH 
High-level 
output 
voltage 
after 
switching 
Vs 
~ 
50 V, 
10 = 300 
mA, 
VS-20 
mV 
See Figure 
10 


TEXAS 
." 


INSTRUMENTS 


POST OFFICE BOX 655303 
• DALLAS. 
TEXAS 
75265 


ULN2001A 
THRU ULN2005A 
DARLINGTON TRANSISTOR ARRAYS 


TEXAS 
." 
INSTRUMENlS 


ULN2001A THRU ULN2005A 
DARLINGTON TRANSISTOR ARRAYS 
____ 
to% 


I 


:'-tPHL~ 


I 
\s0% 


50%\ 


I ~.-------- 
I 
i4-tPLH -.; 


501 


INPUT 


ULI~2001A 
onlyr----- 
2.7 kfl 
I 
II 


ULN2002A 
ULN2003A 
ULN2004A 
ULN2005A 


--+I 
1+-••5 ns 
~ 
i+-- ••10 ns 
: ~I 
- .•I_:- 
------ 
J1;.:~ 
910~~~ 
___ 
1_0_%_J:• 
v 1\10% 


I 
I 


~ 
40/'5 
~ 


\ 
/--- 
VOH 


NOTES: 
A. The pulse generator 
has the following 
characteristics: 
PRR = 
12.5 
kHz. 20 = 50 O. 


B. CL includes 
probe 
and jig capacitance. 
C. For testing 
the ULN2001 
A, ULN2003A, 
and the ULN2005A, 
VIH ~ 3 V; for the ULN2002A, 
VIH = 13 V; for the ULN2004A, 
VIH 
~ 8 V. 


TEXAS 
• 
INSTRUMENTS 


ULN2001A THRU ULN2005A 
DARLINGTON TRANSISTOR ARRAYS 


COLLECTOR 
CURRENT 


(ONE DARLINGTON) 


~ 
2.5 
~ 
! 
§> 
o 
~ 
> 
2.0 
> 
.g 
g 
~ 
.~ 


Vl 
1.5 
~ 


~ 
~ 


~ 
1.0 
~ 


J 
~ 


~ 
05 
~ 


~ 
~ 


~ 
0a 
100 200 300 400 500 6<lO700 800 ~ 
00 
100 200 300 400 
500 600 700 800 


COLlECTOA 
CURRENT 


'" 
INPUT CURRENT 


500 


450 
« 
400 
E~ 
350 
~ 
300 
u 
° 
250 
~ 
<5 
200 
u 
I 
150 
5,> 


100 


50 


Rl '"'10n 
TA" 25°~ 
/'/ 


VS:: 
lQV 
/ 


I I VS' 
8 V 


/ 
/ 
/ 


D PACKAGE 
MAXIMUM 
COLLECTOR CURRENT 
vs 
DUTY CYCLE 


N PACKAGE 
MAXIMUM 
COLLECTOR CURRENT 


« 
« 
E 
500 
E 
500 
I 
I 
E 
~ 
JIi •• 
l: 
! 
! 
1 
:; 
400 
:; 
400 
u 
u 
(; 
(; 
0 
0 
.!l 
300 
.!l 
300 
"0 
"0 
u 
u 
N 
E 
N 
E 
I 
::I 
200 
::I 
200 
N - 
7 
E 
E 
I 
I 


oj( 
N 
oj( 
•• 
I 


co 
:!; 
:!; 
I 
100 
TA - 
85°C 
I 
100 
TA - 
85°C 
!:? 
N - 
Number of Outputs 
!:? 
N - 
Number of Outputs 


0 
Conducting !;;multaneously 
0 
Conducting Simultaneously 


0 
10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
0 
10 
20 
30 
40 
50 
60 
70 
80 
90 
100 


Duty Cycle-% 
Duty Cycle-% 


FIGUFIE 14 
FIGURE 15 
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THRU ULN2005A 
DARLINGTON TRANSISTOR ARRAYS 


TEXAS 
• 
INSTRUMENTS 


ULN206, 
ULN2065, ULN206l 
ULN2067 
QUADRUPLE HIGH·CURRENT DARLINGTON SWITCHES 


• 
Output Collector Cunent ... 
1.5 A Max 


• 
2-W Dissipation Rating 


• 
High Output-Voltage Capability 


• 
Outputs Diode-Clampedfor Inductive Loads 


• 
Common-Emitter Circuit for Current Sink 


• 
ULN2064 and ULN2065 Have TTL 
Compatible Inputs 


• 
ULN2066 and ULN2067 Have CMOS- and 
PMOS-Compatible InlJuts 


• 
Designed for Interchangeability With 
Sprague ULN2064 thru ULN2067. 
Respectively 


description 


The 
ULN2064. 
ULN2065. 
ULN2066. 
and 
ULN2067 are monolithic high-voltage. high- 
current darlington transistor switches. 
Each 
comprises four n-p-n darlington pairs. All units 
feature high-voltage outputs 
with 
common- 
cathode clamp diodes for switching inductive 
loads.Outputs andinputs may eachbe paralleled 
for highercurrent capability. Applicationsinclude 
relay drivers. hammer drivers. lamp drivers. 
display drivers (LED and gas discharge). line 
drivers. and logic bu·'fers. These common- 
emitter 
circuits are dl~signed to operate as 
current sinks to the 10Ed. 


The ULN2064 and ULN2065 are intended for 
usewith TTL and 5-V MOSlogic. The ULN2066 
and ULN2067 are intended for use with PMOS 
and higher-voltage CMOS logic. 


The 
ULN206~ 
ULN2065. 
ULN2066. 
and 
ULN2067 are characterized for operation from 
-20°C 
to 85°C. 


18 (3) 


28 (61 


38 (11) 


48 (14) 


(1) CLAMP 


(8) CLAMP 


(2) lC 


(7) 2C 


(9) 3C 


(16) 4C 


"ms 
symbol 
is in accordance 
with ANSI/IEEE Std 91-1984 
and 
IEC Publication 
617-12. 


NE PACKAGE 


(TOP VIEW) 


CLAMP 


lC 


lB 
HEAT SINK, E, { 


AND SUBSTRATE 


2B 
2C 


CLAMP 


1 U16 


2 
15 


3 
14 


4 
13 


5 
12 
6 
'1 


7 
10 
8 
9 


4C 
llC 


4B 


} 
HEAT SINK. E, 
AND 
SUBSTRATE 
3B 


NC 


3C 


INPUT 8 


7.2 kll NOM 


11) CLAMP 


(8) CLAMP 


(21,C 
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INSTRUMENTS 


ULN2064, 
ULN2065, 
ULN2066, 
ULN2067 
QUADRUPLE HIGH·CURRENT DARLINGTON SWITCHES 


ULN2064 
ULN2065 
ULN2066 
ULN2067 
UNIT 


Collector-emitter 
voltage 
50 
80 
50 
80 
V 


Input voltage 
(see Note 
1) 
15 
15 
30 
30 
V 


Peak collector 
current 
(see Figures 
12, 
13, 
and 
14) 
1.5 
1.5 
1.5 
1.5 
A 


Input 
current 
25 
25 
25 
25 
mA 


Total 
power 
dissipation 
at (or below) 
25°C 


2075 
2075 
2075 
2075 
mW 
free-air 
temperature 
(see Note 
2) 


Operating 
free-air 
temperature 
range 
-20t085 
-20 
to 85 
-20 
to 85 
-20t085 
·C 


Storage 
temperature 
range 
-55 
to 150 
-55 
to 150 
-55 
to 150 
-55 
to 
150 
·C 


Lead temperature 
1,6 mm (1/16 
inch) 
260 
260 
260 
260 
·C 
from 
the case for 
10 seconds 


TEST 
ULN2064 
ULN2065 
ULN2066 
ULN2067 


PARAMETER 
TEST CONDITIONS 
UNIT 


FIGURE 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


Collector 


V CEX(sus) 
sustaining 
1 
VI = 0.4 
V, 
IC = 100 mA 
35 
50 
35 
50 
V 
voltage 


VCE = 50 V 
100 
100 


Collector 
output 
VCE - 
50 V, 
TA 
- 
70·C 
500 
500 
ICEX 
2 
~A 
cutoff 
current 
VCE - 
80 V 
100 
100 


VCE - 
80 V, 
TA 
- 
70·C 
500 
500 


VI = 2.4 V 
1.4 
4.3 
1.4 
4.3 
On-state 
VI = 3.75 
V 
3.3 
9.6 
3.3 
9.6 
I1(0n) 
3 
mA 
input current 
VI = 5 V 
0.6 
1.8 
0.6 
1.8 


VI - 
12 V 
1.7 
5.2 
1.7 
5.2 


VCE = 2 V, 
IC = 1 A 
2 
2 
6.5 
6.5 
On-state 
Vl(on) 
4 
VCE - 
2 V, 
IC - 
1.5 A, 
V 
input 
voltage 
2.5 
2.5 
10 
10 


See Note 3 


II = 625 
~A, 
IC = 500 
mA 
1.1 
1.1 
1.1 
1.1 


II = 935 ~A, 
IC = 750 
mA 
1.2 
1.2 
1.2 
1.2 


II - 
1.25 
mA, 
IC - 
1 A 
1.3 
1.3 
1.3 
1.3 


Collector-emitter 


VCE{sat) 
5 
II - 
2 mA, 
IC - 
1.25 
A, 
V 
saturation 
voltage 
1.4 
1.4 


See Note 3 


II = 2.25 
mA, 
IC = 1.5 A, 
- 


1.5 
1.5 


See Note 3 


VR = 50 V 
50 
50 


Clamp-diode 
VR = 50 V, 
TA = 70·C 
100 
100 
IR 
6 
~A 
reverse 
current 
VR = 80 V 
50 
50 


VR = 80 V, 
TA = 70·C 
100 
100 


Clamp-diode 
IF - 
, A 
1.75 
1.75 
1.75 
1.75 
VF 
7 
V 
forward 
voltage 
IF - 
1.5 A, 
See Note 3 
2 
2 
2 
2 


TEXAS -1!1 
INSTRUMENTS 


ULN206~ ULN2065. ULN206~ ULN2067 
QUADRUPLE HIGH·CURRENT DARLINGTON SWITCHES 


MIN 
TYP 
MAX 


1 
1.5 


PARAMHER 


Propagation 
delay 
time. 
low-to-high-Ievel 
output 


Propagation 
delay 
time, 
high-to-Iow-Ievel 
output 


,~i 


V, 
l-f .Lo"" 


TEXAS 
• 
INSTRUMENTS 


~ 


--VIH 
(See Note 
CI 
INPUT 
50% 
50% 


: 
: 
OV 
tpHL ~ 
.-- 
•..•• 
~ 
tPLH 


~ 


II 
VOH 


OUTPUT 
I 
50% 
50% 


---VOL 


OUTPUT 


CL: 
15 pF 
(See Note B) 


NOTES: 
A. The input pulse is supplied 
by a generator 
having the following 
characteristics: 
PAR = 50 kHz, duty cycle 
= 10%.20 
= 50 O. 
B. CL includes 
all probe and stray 
capacitance. 
c. VIH ~ 2.5 V for ULN2064 
and ULN2065. 
VIH ~ 
10 V for ULN2065 
and ULN2067. 


ELECTRICAL 
CHARACTERISTICS 


COLLECTOR CURRENT 


VCE 
- 
VCE(sat) 
TA = 25°C 
Duty Cycle - 
90% 


<t 
I 
C 
1.0 
l!?:; 
() 
(; 
ti 
.!!o() 
0.5 
I~ 


TEXAS 
• 
INSTRUMENTS 


ULN2064. 
ULN2065. 
ULN2066. 
ULN2067 
QUADRUPLE HIGH·CURRENT DARLINGTON SWITCHES 


c:( 
.!. 
f 
1.5 
:;u 


B" 
~ 
1.0 
u 
E 
"E';c 
~ 
0.5 


I 
!:} 


MAXIMUM 
COLLECTOR 
CURRENT 


vs 
DUTY 
CYCLE 


2.0 
TA _ 250C 


N - 
Number of Outputs 
Conducting Simultaneously 


2.0 
TA = 500C 


N = Number of Outputs 
Conducting Simultaneously 
c:( 
I~f 
1.5 
:;u 
o(; 


~ 
1.0 
u 
E 
"E 
';c 
'" 
::ii; 
I 
!:} 


<l 
I~! 
1.5 
:; 
U 
o 
t> 
~ 
1.0 
U 
E 
"E 
';c 
~ 
0.5 
I 
Jd 


2.0 
TA = 700C 


N = Number of Outputs 
Conducting Simultaneously 


TEXAS ." 
INSTRUMENlS 


ULN2064. 
ULN2065. 
ULN2066. 
ULN2067 
QUADRUPLE HIGH·CURRENT DARLINGTON SWITCHES 


1 
16 


2 
15 


3 
14 


TMS1000 
4 
ULN2066 
13 
ULN2067 
5 
12 
-= 
6 
11 


7 
10 


8 
9 


TEXAS 
." 
INSTRUMENTS 


ULN2068, 
ULN2069 
QUADRUPLE 
HIGH-CURRENT 
DARLINGTON 
SWITCHES 


• 
Output 
Collector 
Current 
. . . 1.5 A Max 


• 
2-W Dissipation 
Rating 


• 
High Output-Voltage 
Capability 


• 
Preamp for High Current 
Gain 


• 
Outputs 
Diode-Clamped 
for Inductive 
Loads 


• 
Common-Emitter 
Circuit 
for Current 
Sink 


• 
Inputs 
Compatible 
With 
TTL and 5-V CMOS 


• 
Designed 
for Interchanl!eability 
With 
Sprague 
ULN2068 
and ULN2069 


description 


The 
ULN2068 
and 
ULf\12069 
are 
monolithic 
integrated 
circuits 
each consisting 
of four high- 
voltage, 
high-current 
n-p-n cascaded 
transistor 
switches. 
Each switch 
includes 
a first 
stage 
compatible 
with 
both TTl, and 5-V CMOS signal 
levels. 
The 
second 
and 
thir'd 
stages 
form 
uncommitted-collector 
OJtputs 
with 
common- 
cathode 
clamp 
diodes 
for 
switching 
inductive 
loads. 


The 
ULN2068 
and 
ULN2069 
can 
sink 
up to 
1.5 A 
per 
switch. 
Appl cations 
include 
logic 
buffers, 
MOS 
drivers, 
Tlemory 
drivers, 
line 
drivers, 
relay 
drivers. 
hammer 
drivers, 
lamp 
drivers, 
and 
display 
drivers 
(LED 
and 
gas 
discharge), 


The ULN2068 
and ULN2:J69 
are characterized 
for operation 
from 
- 20 "C to 85 ac. 


18(31 


28(6) 


38(11) 


48 (151 


tThis 
symbol 
is in accordance 
with 
AI~SI/IEEE Std 91-1984 
and 
lEG Publication 
617-12, 


NE PACKAGE 


(TOP 
VIEW) 


CLAMP 


1C 


1B 
HEAT SINK. E. J 
AND SUBSTRATE) 


2B 
NC 
2C 


4C 
4B 


VCC 


} 
HEAT SINK. E. 
AND SUBSTRATE 


3B 


3C 
CLAMP 


1 Ut6 


2 
15 


3 
14 


4 
13 


5 
12 


6 
11 


7 
10 
8 
9 


(1) CLAMP 


(91 CLAMP 


(211C 
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INSTRUMENTS 


ULN2068. 
ULN2069 
QUADRUPLE HIGH·CURRIENT DARLINGTON SWITCHES 


ULN2068 
ULN2069 
UNIT 


Collector-emitter 
voltage 
50 
80 
V 


Supply 
voltage, 
VCC (see Note 
1) 
10 
10 
V 


Input 
voltage 
15 
15 
V 


Peak collector 
current 
{see Figures 
10, 
11, and 121 
1.5 
1.5 
A 


Total 
power 
dissipation 
at (or belowl 
25°C 
free-air 
temperature 
(see Note 
2) 
2075 
2075 
mW 


Operating 
free-air 
temperature 
range 
-20to85 
-20 
to 85 
°C 


Storage 
temperature 
range 
-55 
to 
150 
- 55 to 
150 
°C 


Lead temperature 
1,6 
mm (1/16 
inch) from 
the case for 10 seconds 
260 
260 
°C 


TEST 
TEST CONDITIONS 
ULN2068 
ULN2069 


PARAMETER 
UNIT 


FIGURE 
MIN 
MAX 
MIN 
MAX 


VCEX(susl 
Collector 
sustaining 
voltage 
1 
VI 
- 
0.4 
V, 
IC - 
100mA 
35 
50 
V 


VCE 
- 
50 V 
100 


Collector 
output 
cutoff 
current 
VCE = 50 V, 
TA = 70°C 
500 
ICEX 
2 
~A 


VCE = 80 V 
100 


VCE = 80 V, 
TA = 70°C 
500 


Il(on) 
On-state 
input 
current 
3 
VI 
- 
2.4 
V 
250 
250 


VI = 3.75 
V 
1000 
1000 
~A 


Vl(on) 
On-state 
input 
voltage 
VCE = 2 V, 
IC = 1.5 A, 


4 
2.4 
2.4 
V 


See Note 3 


VI = 2.4 
V, 
IC = 500 
mA 
1.1 
1.1 


VI = 2.4 
V, 
IC = 750 
mA 
1.2 
1.2 


VI = 2.4 
V, 
IC = 
1 A 
1.3 
1.3 
Collector-emitter 
VCE(sat) 
5 
VI 
- 
2.4 
V, 
IC - 
1.25 
A. 
V 


saturation 
voltage 
1.4 
See Note 3 


VI = 2.4 
V, 
IC = 1.5 A, 


See Note 3 
1.5 


VR - 
50 V 
50 


IR 
Clamp-diode 
reverse 
current 
6 
VR = 50 V. 
TA = 70°C 
100 


VR - 
80 V 
50 
~A 


VR - 
80 V, 
TA 
- 
70°C 
100 


VF 
Clamp-diode 
forward 
voltage 
IF = 
1 A 
1.75 
1.75 


7 
V 
IF - 
1.5 V, 
See Note 3 
2 
2 


ICC 
Supply 
current 
8 
VI = 2.4 
V, 
IC = 500 
mA 
6 
6 
mA 
(only one switch 
conducting) 


PARAMETER 


Propagation 
delay 
time, 
low-to-high-Ievel 
output 


Propagation 
delay 
time, 
high-to-Iow-Ievel 
output 


TYP 
MAX 


1 


1.5 
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ULN2068, 
ULN2069 
QUADRUPLE 
HIGH-CURRENT 
DARLINGTON 
SWITCHES 


TEXAS '1!1 
INSTRUMENTS 


ULN2068. 
ULN2069 
QUADRUPLE HIGH·CURRE:NT DARLINGTON SWITCHES 


~ 


--2'4V 


INPUT 
1.2 V 
1.2 V 


I 
I 
0 V 
I 
I 


tpHL ~ 
..- 
•••• 
r-- tpLH 


~ 


Ir 
VOH 


OUTPUT 
I 
50% 
50% 


---VOL 


OUTPUT 


CL = 15 pF 
(See Note B) 


NOTES: 
A. The input pulse is supplied by a generator having the following 
characteristics: 
PRR ~ 50 kHz, duty cycle = 10%, Zo ~ 50 O. 
B. CL includes 
all probe and stray 
capacitance. 


THERMAL 
INFORMATION 
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COLLECTOA 
CURRENT 
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ULN2D68. 
ULN2D69 
QUADRUPLE HIGH·CURRENT DARLINGTON SWITCHES 


16 


15 


14 
ULN2068 
4 
ULN2069 
13 


':' 
5 
12 
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TMS 1000 
11 
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ULN2074. 
ULN2075 
QUADRUPLE HIGH·CURRENT DARLINGTON SWITCHES 


• 
Output Collector Current ... 
1.5 A Max 


• 
2-W Dissipation Rating 


• 
High Output-Voltage Capability 


• 
Output Sink- or Source-Current Capabilities 


• 
Input Compatible with TTL or 5-V CMOS 


• 
Designed for Interchangeability with 
Sprague ULN2074 and ULN2075 


description 


The ULN2074 and ULN2075 are monolithic, 
quadruple, 
high-voltage. 
high-current 
n-p-n 
darlington-transistor 
amplifier devices. They 


feature high-voltage ou-rputs with 
collector- 
current ratings of 1.5 A for each Darlington pair. 


The ULN2074 andULN2075 areuniquegeneral- 
purpose devices, each featuring uncommitted 
collectors andemitters to allow for either sinking 
or sourcing the output 
C Jrrent. These devices 
offer the system designer the flexibility 
of 


tailoring the circuit to the application. Typical 
applications include logic buffers, relay drivers, 
lamp drivers, and hammer drivers. 


For proper operation, t~e substrate must be 
connected to the most negative voltage. 


The ULN2074 and ULN2D75 are characterized 
for operation from - 20 (lC to 85°C. 


I> 
(1) 1C 


18(3) 
{= 
(2) 1E 


(8) 
28(6) 
2C 


(7) 
2E 


(11) 
(9) 3C 


38 
(10)3E 


(14) 
(16)4C 


48 
(15)4E 


t This symbol 
is in accordance 
with 
ANSIIIEEE Std 91-1984 
and 
IEC Publication 
617-12. 


NE PACKAGE 


(TOP 
VIEW) 


lC 
1 U16 
4C 
lE 
2 
15 
4E 


HEATSINK { 


3 
14 
} 
HEATSINK 


AND 
4 
13 
AND 
SUBSTRATE 
5 
12 
SUBSTRATE 
2B 
6 
11 
3B 
2E 
7 
10 
3E 
2C 
8 
9 
3C 


INPUT 
B 


7.2 k{) NOM 


E 


~SUBSTRATE 


PRODUCTION DATA d.c.mlnt. 
c.ntlin 
informltion 
current II 
of public.lion 
dill. 
Products conform to specification. Xe, the ternll 
~~od~~;~'n 
~r~:.~r:;s 
d::n~~~n::~:'~~ 
~ 
include 
tilting 
of III plrlmeter •. 
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ULN2D74. ULN2D75 
QUADRUPLE HIGH·CURRENT DARLINGTON SWITCHES 


ULN2074 
ULN2075 
UNIT 


Collector·emitter 
voltage 
50 
80 
V 


Input 
voltage 
with 
re$pect 
to substrate 
30 
60 
V 


Peek collector 
current 
(see Figures 9, 10, and 11) 
1.5 
1.5 
A 


Input 
current 
25 
25 
mA 


Total 
power 
dissipation 
at lor below) 
25°C 
freeMair 
temperature 
(see Note 
1) 
2075 
2075 
mW 


Operating 
free-air 
temperature 
range 
-20 
to 85 
20 to 85 
°C 


Storage 
temperature 
range 
- 55 to 150 
-55 
to 150 
°C 


Lead temperature 
1,6 
mm (1/16 
inch) from 
the case for 
10 seconds 
260 
260 
°C 


TEST 
ULN2074 
ULN2075 
PARAMETER 
TEST 
CONDITIONS 
UNIT 


FIGURE 
MIN 
MAX 
MIN 
MAX 


VCEX(sus) 
Collector 
sustaining 
voltage 
1 
VI = 0.4 V, 
IC = 100 mA 
35 
50 
V 


VCE - 
50 V 
100 


VCE ~ 
50 V, 
TA 
- 
70°C 
500 
ICEX 
Collector 
output 
cutoff 
current 
2 
~A 
VCE = 80 V 
100 


VCE - 
80 V, 
TA 
- 
70°C 
500 


VI = 2.4 V 
2 
4.3 
2 
4.3 
II(on) 
On-state 
input current 
3 
mA 
VI = 3.75 
V 
4.5 
9.6 
4.5 
9.6 


VCE - 
2 V, 
IC - 
1 A 
2 
2 


Vllon) 
On-state 
input 
voltage 
4 
VCE ~ 
2 V, 
IC = 1.5 A, 
V 
2.5 
2.5 
See Note 2 


II = 625 
~A, 
IC = 500 
mA 
1.1 
1.1 


II ~ 935 
~A, 
IC ~ 750 
mA 
1.2 
1.2 


II - 
1.25 
mA, 
IC - 
1 A 
1.3 
1.3 
Collector-emitter 
VCE(satl 
5 
11- 
2 mA, 
IC - 
1.25 
A, 
V 
saturation 
voltage 
1.4 
See Note 2 


II = 2.25 
mA, 
IC ~ 1.5 A, 
1.5 
See Note 2 


PARAMETER 


Propagation 
delay 
time, 
low-to-high-Ievel 
output 


Propagation 
delay 
time, 
high-to-Iow-Ievel 
output 


TYP 
MAX 


1 
1.5 
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ULN2074, 
ULN2075 
QUADRUPLE HIGH·CURRENT DARLINGTON SWITCHES 


~ 


- 
2.4V 


1.2V 
1.2V 


INPUT 
I 


I 
I 
0 V 


tpHl~ 
14- 
....•• 
.....tplH 


I 
I 
I' - 
V 


OUT~UT 
I 
I 
OH 


50% 
50% 


- 
--VOL 
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ULN2074. ULN2075 
QUADRUPLE HIGH·CURRE,n DARLINGTON SWITCHES 


INPUT CURRENT 
vs 
INPUT VOLTAGE 


TA = 25°C 
12 
No Load 
See Figure 3 
« 10 
E 
I 
E 
8 
~:; 
U~ 6 
::l 
Co 
.E 
l-4 


VCE = VCE(sat) 
/' V 
TA = 25°C 
Duty Cycle - 
90% 
~/ 


~LN2074\IS 
/ 


CHARACTERIZED ONLY 
UP TO THIS POINT 
/ 
/I 
/ 


':1: 
I 
~ 1.0 
:; 
(.) 


<; 
tl 
.!! 
·0(.) 0.5 
I 
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ULN2074, 
ULN2075 
QUADRUPLE HIGH·CURRENT DARLINGTON SWITCHES 


<I: 
I 
E 1.5 
~ 
:JU 
s 
~ 1.0 
"0u 
E:J 
.~ 0.5 
•• 
::E 
I 
!d 


TA - 
25°C 
N - 
Number of Outputs 
Conducting Simultaneously 
<I: 
I 
E 1.5 
~:;u 
(; 


~ 1.0 
"0u 
E 
:J 
E'x 0.5 
•• 
::E 
I 
!d 


TA = 50°C 
N = Number of Outputs 
Conducting Simultaneously 


<I: 
I~ 
l: 
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:JU 
E"., 
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U 
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1 
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Electrical 
characteristics 
presented 
in this data book, 
unless otherwise 
noted, 
apply for the circuit 
type(s) 
listed 
in the page heading 
regardless 
of package. 
The availability 
of a circuit 
function 
in a particular 
package 
is denoted 
by 
an alphabetical 
reference 
above 
the 
pin-connection 
diagram(s). 
These 
alphabetical 
references 
refer 
to 
mechanical 
outline 
drawings 
!:hown 
in this 
section. 


Factory 
orders 
for circuits 
described 
in this 
data 
book should 
include 
a four-part 
type 
nunnber as explained 
in 


the following 
example. 


AM, 
DP, or DS . . . . . . . . . . .. 
National 
LT. 
. . . . . . . . . . . .. 
Linear 
Technology 
MAX 
..... 
Maxim 
Integrated 
Products 


MC 
Motorola 
N8T . . . . . . . . .. 
Signetics 
uA . . . .. 
Fairchild/National 


SN 
TI Special 
Functions 
or Interface 
Products 
TCM 
TI Telecommunication 
Products 
TL 
. . . . . . . . . . . . . . . . . . . .. 
TI Linear 
Products 
TPIC 
TI Intelligent 
Power 
Products 


MUST 
CONTAIN 
THREE TO EIGHT CHARACTERS 
(From 
Individual 
Data Sheets) 


232 
3695 
75115 


75160B 
75Cl154 
75,1l,LS180 


MUST 
CONTAIN 
ONE OR TWO 
LETTERS 


D, DB, OVV, FD, FK, FN, FT, HA, HB,J, 
JD,JG, 
KN, KV, 
N, NE, NT, P, VV 
(From 
Pin-Connection 
Diagrarns 
on Individual 
Data Sheet) 


-00 
No special 
instructions 


-10 
Solder-dipped 
leads 
(N, NE, and NT packages 
only) 


Circuits 
are shipped in one of the carriers below. 
Unless a specific 
method 
of shipment 
is specified 
by the customer 
(with 
possible 
additional 
costs), 
circuits 
will 
be shipped 
in the 
most 
practical 
carrier. 


Dual-In-Line 
(D, DB, DVV,J, JD, JG, N, NE, NT, P) 
- 
Slide Magazines 
- 
A-Channel 
Plastic 
Tubing 


- 
Sectioned 
Cardboard 
Box 


- 
Individual 
Cardboard 
Box 


Chip 
Carrier 
(FD, FK, FN, FT) 
- 
Anti-Static 
Plastic 
Tubing 
Flat (HA, 
HB, VV) 
- 
VVelis Carrier 


Power 
Tab 
(KN, KV) 
- 
Sleeves 
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0008. 
0014. 
and 0011) plastic "small outline" packages 


Each of these 
"small 
outline" 
packages 
consists 
of a circuit 
mounted 
on a lead frame 
and encapsulated 
within 
a plastic compound. 
The compound 
will withstand 
soldering 
temperature 
with 
no deformation, 
and 


circuit 
performance 
characteristics 
will 
remain 
stable 
when 
operated 
in high-humidity 
conditions. 
Leads 
require 
no additional 
cleaning 
or processing 
when 
used in soldered 
assembly. 
_r- 


A 


6,20 
(0 244) I 
---- 
16 
9 
5,80 (0 228) 


4.0010157) 


3,81 (0 150) 
1 
:L- 


+ 
+ 


i 


050 
(0 0201 
5,21 
(Q 205) 
•• 
1,75(0.0691 
7°1ll0M 
-'--_X45°~ 
j460(018111 
0.229(00090) 


1.3510.0531 
4 Pl"CES 
0.2510 
0101 
~I'" 
\ I 
0.190100075) 


:~~:::::: 
>- 
~" 
1\..,"~J\ib[=k.. 


0.356 
(0 014) 
4 PLACES 
0.7910.031) 
0.28 (0.011) 
1,12 (0 044) 
PIN 
SPACING 
0.51 
(0,020) 
1.27 
10.050) 


(See 
Note 
Al 


4.80 


10.1891 


5.00 


10.1971 


8.55 


10.337) 


8.74 


10.3441 


9,80 


10.38G) 


10,00 


10.3941 


NOTES: 
A. Leads are within 0.25 
(0.010) 
radius of true position at maximum 
material condition. 
B. Body dimensions 
do not include 
mold flash or protrusion. 
C. Mold flash or protrusion 
shall not exceed 0.15 
10.0061. 


D. Lead tips to be planar within 
±O,051 
(0.002) 
exclusive of solder. 
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08014 
"shrunk 
small outline" 
package 


This" 
shrunk 
small outline" 
package 
consists 
of a circuit 
mounted 
on a lead frame and encapsulated 
within 
a plastic 
compound. 
The compound 
will withstand 
soldering 
temperature 
with 
no deformation, 
and circuit 
performance 
characteristics 
will 
remain 
stable 
when 
operated 
in high-humidity 
conditions. 
Leads require 
no additional 
cleaning 
or processing 
when 
used in soldered 
assembly. 


16'50 
(0.256) 
I 
R ~ 5,90 (0.232) 


~ 


4 J~~ 
5,00 (0.197) 
O 
~ 


8,20(0.323) 
7,40 (0.291) 


1 
7 
L 
l!'..... 
,,)."" 


~-t 
! 


I I 
j 
L'05 
(0.002) 
r--.l /.- 
MIN 


PINSPACING 
--l 
0,40(0.016) 
0,65 (0.026) 
0,20 (0.008) 
(See Note A) 


NOTES: 
A. Leads are within 
0,25 
(0.010) 
radius of true position at maximum 
material 
condition. 
8. 
Body dimensions 
do not include mold flash or protrusion. 


C. Mold flash or protrusion 
shall not exceed 0,15 
(0.006). 
D. Lead tips to be planar within 
± 0,051 
(0.002) 
exclusive 
of solder. 
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Each of these 
"small 
outline" 
packages 
consists 
of a circuit 
mounted 
on a lead frame 
and encapsulated 
within 
a plastic 
compound. 
The compound 
will withstand 
soldering 
temperature 
with 
no deformation. 
and 
circuit 
performance 
characteristics 
will remain 
stable 
when 
operated 
in high-humidity 
conditions. 
Leads 
require 
no additional 
c1e-aning or processing 
when 
used in soldered 
assembly. 


r-~A 


I If 
20 
10,65 10.(19) 


10,15 10.4001 


7.5510.2971 
"'5'[ 


~r 


'0NOM 


~ 
4 PLACES 
2,3510.093) 
t-:~. 
PJrnJiij 


~-, 
-, - 
II 
0.'90'0.019' 
0.1010.004) 
I 
I 
---tj 
~~ 


0,78510.0311 
'w-' 


~I 
1.27 
(0.0501 
TP (s •• 
Note 
AI 


9,0 (0.3541 


0510021 X'5'~r=7 
~=J 


~~~~ILl 
r 
.0.0 
\-,0NOM 
I I 
0,320 10.0131 
* 
4 PLACES 
~ 


0.230(0.0091 
1,2710.0501 
~ 


~: 
28t 
16 
20 
244 
DIM 


A MIN 
10.16 
12.70 
15.29 
17.68 
(0.4001 
10.5001 10.6021 (0.696) 


A MAX 
10.36 
12.90 
15.49 
17.88 
(0.4081 
(0.508) 
10.6101 (0.704) 


tThe 
28·pin 
package drawing 
is presently 
classified 
as Advance 
Information. 
NOTES: 
A. Leads are within 
0,25 
W.Ol 0) radius of true position 
at maximum 
material condition. 
B. Body dimensions 
do not include mold flash or protrusion. 
C. Mold flash or protrusion 
shall not exceed 0,15 
(0.0061. 
D. Lead tips to be planar within 
±O,051 
(0.002) 
exclusive of solder. 
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F0020. 
F0028. 
F0044. 
FOiD52. F0068. 
F0084. 
and FK020. 
FK028. 
FK044. 
FK052, 
FK068, 
FK084 
leadless 
ceramic 
chip carrior packages 


Each of these hermetically sealed chip charrier packages has a three-layer ceramic base with a metal lid 
and braze seal. The packages are intended for surface mounting on solder leads on 1.27 (O.050-inch) 
centers. Terminals require no additional cleaning or processing when used in soldered assembly. 


FK package terminal assignments conform to JEDEC standards. 1. 2. and 11. 


m/ 


30 
" 
32 


33 


A 
B 
34 


• 
'I 
2221201918 


0.71 
10,0281-.1 


0.56 
10.022) 


JEDEC 
NO. 
OF 
• 
C 


OUTLINE 
A 


DESIGNATION· 


TERMINALS 
MIN 
MAX 
MAX 
MIN 
MAX 


MSOO4CB 
20 
8.69 
9.09 
9.09 
1.63 
2.03 


10.3421 
10.3581 
10.3581 
10.0641 
10.0801 


MSOO4CC 
28 
11,23 
",63 
'1,83 
1.83 
2.03 


10.4221 
10.4581 
10.4581 
10.0641 
10.0801 


MSOO4CD 
44 
16.26 
16.76 
14.22 
1.75 
3.05 


10.6401 
10.6601 
10.5601 
10.0691 
10.1201 


MSOO4CE 
52 
18.78 
19.33 
14,22 
2.08 
3.05 


10.7391 
10.7611 
10.5601 
10.0821 
10.1201 


MSOO4CF 
68 
28.83 
24.43 
. 21.89 
2.08 
3.05 


10.9381 
10.9621 
10.8621 
10.0821 
10.1201 


MSOO4CG 
84 
28.83 
29.59 
27.05 
2.08 
3.05 


(1.135) 
(1.1651 
11.0651 
(O.C82) 
10.1201 


* All dimensions 
and notes for the specified 
JEDEC 
outline 
apply to the 


FK package. 


0.635 
x 
1,27 
(0.025 
x 
0.0501 
TYPICAL 


35 PLACES 
(See Note Al 


1,14 10.0451 


--L0 
•• , 10.0351 


~t'00451 


0.89 
10.0351 
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FN020. 
FN028. 
FN044. 
I'N068. 
and FN084 
plastic chip carrier packages 


Each of these chip carrit3r packages 
consists 
of a circuit 
mounted 
on a lead frame 
and encapsulated 
within 
an electrically 
noncondJctive 
plastic 
compound. 
The compound 
withstands 
soldering 
temperatures 
with 
no deformation, 
and circuit 
performance 
characteristics 
remain 
stable 
when 
the devices 
are operated 
in 
high-humidity 
conditions. 
The packages 
are intended 
for surface 
mounting 
on solder lands on 1,27 (O.050) 
centers. 
Leads 
require 
no additional 
cleaning 
or processing 
when 
used in soldered 
assembly. 


FN020, 
FN028, 
FN044, 
FN06EI, 
and 
Fill084 
(28-terminal 
package 
used for illustration) 


I 
1,07 10.042) 
X45° 


/ 
Co 


• 
• 
3 
2 , 
2. 
27 
26 
2' 


6 
2' 


7 
23 
ili: 


- 
22 


21 


20 


'9 


12 
13 
14 
15 
16 
17 I. 
I 


8 
.r"'l- 0,25 10.010) 
A_IS_._._N_o_t_._A_)_~. 
3 PLACES 
R MAX 
I 


SEATING PLANE 


IS•• Not. C) 


NO. 
OF 
A 
• 
C 


TERMINALS 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


20 
9,78 
10,03 
8.89 
9.04 
7,87 
8.38 


10.3851 
10.395) 
(0.3501 
10.3561 
10.310) 
10.3301 


28 
12,32 
12,57 
11,43 
11,58 
10.41 
10,92 


fO.4851 
(0.495) 
(0.4501 
(0.4561 
(0.4101 
(0.430) 


44 


17,40 
17.65 
16.51 
16.66 
15.49 
16.00 


10.685) 
fO.695) 
10.6501 
(0.6561 
10.610) 
10.6301 


68 


25.02 
25.27 
24,13 
24.33 
23,'1 
23,62 


(0.9851 
(0.9951 
to.950) 
10.956) 
10.9101 
{O.9301 


84 
30.10 
30.35 
29.21 
29,41 
27.69 
28,70 


(1.185) 
11.1951 
(1.1501 
(1.158) 
11.0901 
fl,130j 


O,8110.032)-;.---.j 


0.66 10.026) ~T 
1,5210.0601 
MIN 
iJ. 


I ~ 
10.025) 
MIN 


0,51 10.020) --t I ~ 
0,36 10.014) 
I 


LEAD DETAIL 


NOTES: 
A. Centerline of center pin each side is within 
0.10 
(0.004) 
of package centerline 
as determined 
by dimension 
B. 
B. Location of each pin is within 
0,127 
10.005) of true position 
with respect to center pin on each side. 
C. The lead contact 
poi1ts are planar within 
0.10 
(0.004). 
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This package consists of a circuit mounted on a lead frame and encapsulated within a plastic compound. 
The compound will withstand 
soldering temperature with 
no deformation. 
and circuit performance 


characteristics will remain stable when operated in high-humidity conditions. Leads require no additional 
cleaning or processing when used in soldered assembly. 


re===~~:~ 
:~~:~: 
lim---------- 


19,4 
10.7641 


~'" 


16.0IO.6301----.J 


15,6 (Q.8'41~ 
j' 


,,{ 
» 
r~ 
-----------~ 
6-SEATING 
L 0,20 
IO.OOBI 
PLANE 


0.1010.0041 


2,30 
(0.091) 
MAX 


2.10 
10.0831 


~ 
1.90 
10.075) 


~QQnnnnnnnnnnnnnnnnnnnnn~~ 


o,8(0.031IT.'. !!~L 
~ 
48 PLACES 
-t1 I-- 
045 
(0 0181 
0,3 to.0121 


-'--' 
- 
0 , 10.0041 


0,25 
{O.O'OI 
' 


t There are two 
versions 
of the 48-lead 
FT package that differ 
in the position 
of the index mark in the top view. 
In one version, 
the mark 
is near lead 3, in the other version, 
it is near lead 46. Consult the individual 
data sheet to see which 
applies for a particular 
device type. 


TEXAS 
• 
INSTRUMENTS 


HA068 
quadriform flat package 


The 58-pin 
HA packalle 
is housed 
in a quadriform 
flat package. 
It is hermetically 
sealed with 
O.05-inch- 


lead spacing 
configured 
with 
gUll-wing 
bent 
leads for surface 
mounting 
capability. 


MINIMUM 
CLEAR 


lEAOFRAME 
ZONE 


22,861 
10.9001 


3'051~'1201 
MAX 
5.0810.200) 
4.32 
to.1701 


~ 
I 
I 
1.24 
10.0491 
~~ 
099(0.('391 
0.76 
(0.0301 
. 


TEXAS 
." 
INSTRUMENlS 


HBOG8 quadriform 
flat package 


The 58-pin 
HB package 
is housed 
in a Quadriform 
flat 
package. 
It is hermetically 
sealed with 
O.05-inch- 
lead spacing 
configured 
with 
straight 
leads for surface 
mounting 
capability. 


[1,07 
10.0421 MAX 
t;r3 


;81 
(0.1501 MAX 


M4.3910.173)MIN 


......... 
Uf==d =t 


o 
.20 
10.008) 


TEXAS 
~ 
INSTRUMENTS 


J014 
ceramic 
dual-in-Iine 
package 


This hermetically 
seali~d dual-in-line 
package 
consists 
of a ceramic 
base, ceramic 
cap, and a lead frame. 


Hermetic 
sealing 
is accomplished 
with 
glass. The package 
is intended 
for insertion 
in mounting-hole 
rows 


on 7 ,62 
(0.300) 
centnrs. 
Once the leads are compressed 
and inserted, 
sufficient 
tension 
is provided 
to 


secure the package 
in the board during 
soldering. 
Tin-plated 
("bright-dipped") 
leads require 
no additional 


cleaning 
or processinll 
when 
used in soldered 
assembly. 


~ 
1.27m 


ID 
0501 NOM 
508 
(02001 


MAX 


-SEATING 
PLANEH 
'os' 
ga;- 


,. PLACESr-\1- 
-j 


0.36 (0 014) 
3,30 (0 130) 
l.- I 
/.• 


0.20 (0 008) 
MIN 
2,54 (0 100) 
~ 
14 PLACES 
1.78 (0 070) 
PIN SPACING 
2.54 (0 100) T P 
4 PLACES 
(See Note Al 


L 0.69 (0 027) MIN 
I'"" 
14 PLACES 


~:~ 
:~:~~~: 
14 PLACES 


IS••• Notes B & CI 


NOTES: 
A. 
Each pin centerline 
is located 
within 
0,25 
(0.010) 
of its true longitudinal 
position. 
B. This dimension 
does not apply for solder·dipped 
leads. 
C. When 
solder·dipped 
lEads are specified, 
dipped 
area of the lead extends 
from the lead tip to at least 0,51 
(0.020) 
above the 
seating 
plane. 


TEXAS 
." 
INSTRUMENTS 


JO 16 ceramic 
dual-in-line 
package 


This hermetically 
sealed 
dual-in-line 
package 
consists 
of a ceramic 
base, ceramic 
cap, 
and a lead frame. 


Hermetic 
sealing is accomplished 
with 
glass. The package 
is intended 
for insertion 
in mounting-hole 
rows 
on 7,62 
(0,300) 
centers. 
Once the leads are compressed 
and inserted. 
sufficient 
tension 
is provided 
to 
secure 
the package 
in the board during 
soldering. 
Tin-plated 
("bright-dipped") 
leads require 
no additional 
cleaning 
or processing 
when 
used in soldered 
assembly. 


'i. 
'i. 


t;J 


7.8710,3101 
7,37 10,2901 
~:~~:~~:~:. 
bcl""·~,,- 


~ 
- SEATING 
PLANE 


~~r« 
~ 
16 PLACES 
\L.- 0,36 
(0.014) 


...••• ' 
0,20 10.0081 


16 PLACES 


19.94 10.785 -----! 
19.18 10,7551 
I 


.",,=,"","{::~:: J 


j 
L 0,58 10.0231 


-\ ~ 
0,38 (0.0151 
16 PLACES 


~ 
(s•• 
Not •• 8 .nd 
CI 


~:~ 
:~:~~~~ 4 PLACES 


• For memories 
of 64 bits and up. a few 
MSI/LSI 
products 
in Series 54174 and Series 5451745 
that are 
derived 
from memory 
circuit bars. and complex 
HCMOS 
parts, this maximum 
is 7,62 
10.3001. 
All other 


dimensions 
apply 
without 
modification. 


NOTES: 
A. Each pin centerline is located within 0.25 
(0.010) 
of its true longitudinal position. 


B. This dimension 
does not apply 
for solder-dipped 
leads. 


C. When 
solder-dipped 
leads are specified. 
dipped 
area of the lead extends 
from the lead tip to at least 0.51 
(0.020) 
above the 


seating 
plane. 


TEXAS 
~ 
INSTRUMENTS 


J020 
ceramic 
dual-in-line 
package 


This hermetically 
sealed dual-in-Iine 
package 
consists 
of a ceramic 
base, ceramic 
cap, and a lead frame. 


Hermetic 
sealing 
is accomplished 
with 
glass. The package 
is intended 
for insertion 
in mounting-hole 
rows 
on 7,62 
10.300) 
centers. 
Once the leads are compressed 
and inserted, 
sufficient 
tension 
is provided 
to 


secure 
the package 
in the board during 
soldering. 
Tin-plated 
("bright-dipped") 
leads require 
no additional 


cleaning 
or processing 
when 
used in soldered 
assembly. 


Ii. 
Ii. 


~ 


7.87103101 


7.37102901 


7.62103001 
6,22102451 
1 
1,27 (0 0501 NOM 
~ 


~ 


5.08'02001 


_SEATING 
~AX 


~ 
PLANE 
3.30101301 t 
• 
~ 


00 
MIN 
20 PLACES 


0,36 (0.014) 
~\..-0.2010.0081 ~10510.0'21 
MINJ 
I I 


20 PLACES 
4 PLACES I 
~ 


PIN SPACING 
2.54 
10.100) T. P. 


(See Note AI 


0,58 (0.023) 
0,38 (0.015) 
20 PLACES 


NOTES: 
A. 
Each pin centerline 
is lo::ated 
within 
0.25 
(0.010) 
of its true longitudinal 
position. 


B. This dimension 
does 
n01; apply for solder-dipped 
leads. 


C. When 
solder-dipped 
leads are specified. 
dipped 
area of the lead extends 
from the lead tip to at least 0.51 
(0.020) 
above 
the 


seating 
plane. 


TEXAS 
." 
INSTRUMENTS 


JD ceramic 
side-braze 
dual-in-line 
packages 


This is a hermetically sealed ceramic package with a metal cap and side-brazed tin-plated leads. 


b-. 
_BMAX_'\ 


"O;~~::,::::n0[JI 


ORNUMBERI~ l 
8------------ 


Cl 
Cl 
~A------t 
1,78100701 


1 __ 
I 
0.51100201MIN 
0.7610~, 


~ 


-lmnvvvwm5.0BI0200IMAX 
_ 
SEATING 
* 
1;05: 
PLANE~ 
3.1810~251MIN 


II 
0.3810 0151 
1.9141~La:~~SMAX 
+I 1--1 
j 
-+l~ 0.20 (0OOBI 
-..j 
1--2.54101001 NOM 
0.53100211 


PINSPACING. 
0.38 (0.0'51 
(See 
Note 
Al 


~NI 
16 
18 
20 
22 
24 
DIM 
A + 0.51 (+ 0.0201 
7.62 
7.62 
7.62 
10.16 
7.62 
-0.25 
(-0.0101 
10.3001 
10.3001 
10.3001 
10.4001 
10.3001 
B IMAXI 
20.57 
23.11 
25.65 
27.94 
30.86 
10.8101 
10.910) 
11.0101 
11.1001 
{1.2151 
C INOM} 
7.37 
7.37 
7.37 
9.91 
7.37 
10.290} 
10.2901 
10.2901 
10.3901 
{0.2901 


~NI 
24 
28 
40 
48 
52 
64 
DIM 
A +0.51 
1+0.0201 
15.24 
15.24 
15.24 
15.24 
15.24 
22.86 
-0.251-0.0101 
10.6001 
10.6001 
10.6001 
10.6001 
10.6001 
10.9001 
B IMAXI 
31.8 
36.8 
52.1 
62.2 
67.3 
82.6 
11.2501 
11,4501 
12.0501 
12.4501 
12.650} 
13.2501 
C INOMI 
15.0 
15.0 
15.0 
15.0 
15.0 
22.6 
10.590} 
10.5901 
10.5901 
10.590} 
10.5901 
10.8901 


TEXAS ." 
INSTRUMENTS 


JG008 
ceramic 
dual-in-Iline 
package 


This hermetically 
sealed dual-in-Iine 
package 
consists 
of a ceramic 
base, ceramic 
cap, and an 8-pin 
lead 
frame. 
The package 
is intended 
for insertion 
in mounting-hole 
rows 
7,62 
(0.300) 
centers 
(see Note A), 
Once the leads are compressed 
and inserted, 
sufficient 
tension 
is provided 
to secure the package 
in the 
board 
during 
soldering. 


~ 


10'210'400)~ 
9.010.355) 
0000 


7.8710.3101 
7,37 (0290) 


7.11 10.280) 
6,22 10.24s) 


1-1ffi 


_SEATING 
PLANE 


105' 
90' 


8 PLACES 
JI-- 0,3610.0141 
~\' 
O,2010.0OSI 
8 PLACES 


1.78 (0.070) MAX 8 PLACES1 


f 
I 
5,08 10.2001 
MAX 


-1 r- 0,7610.030) 
MIN 
8 PLACES 
_IL0,58 10.023) 
I' 0,38 10.015) 
8 PLACES 
I 
I 


I 
I 


1- 
I 
PIN SPACING 
F+- 2.5410.100) 
T,P. 
lSee Note A) 


TEXAS 
.." 
INSTRUMENTS 


KN015 
plastic 
flange-mount 
package 


This package 
comprises 
a circuit 
mounted 
on a lead frame 
and encapsulated 
within 
a plastic 
compound. 


The 
compound 
will 
withstand 
soldering 
temperature 
with 
no 
deformation, 
and 
circuit 
performance 
characteristics 
will 
remain 
stable 
when 
the package 
is operated 
under high-humidity 
conditions. 


,.. 


13.0810.515l~ 
12.32 
(0.485) 


10,1310.3991 


7.4710.2941 
20.1410.7931 
19.910.7ii3i"" 


TEXAS ." 


INSTRUMENTS 


KV015 
plastic package 


This package consists of a circuit mounted on a lead frame and encapsulated within a plastic compound. 
The compound will withstand soldering temperature with no deformation. and circuit performance 
characteristics will remain stable when the package is operated under high-humidity conditions. 
r-- 


2~ 14(0 ;931 


1989(0 
i83\ 


254 
(0 1001 


20310_itk 
r.,IOllSl - 
I i 6"0 
,o51 


11.6210.6941 r 
17.37 (0 8841 


10.8210.4261 


-,--0:-5710.4161 


3~15210lA. 
3.7510.1481 


1.02 
(0.0401 


(TYPI 


~ 


DRAFT 
ANGLE 
ITYPI 


~ r---l-- 
2.79101101 


3.76101481 L-' 
2,2910090) 


111-- 
4.5510.1791 


~ 


• 
. 
4.0410.1591 


5.3310.2101 
0.6810.0281 
4.8310.1901 
0.5110.0201 


TEXAS 
• 
INSTRUMENTS 


N014 
plastic 
dual-in-line 
package 


This dual-in-line package consists of a circuit mounted on a lead frame and encapsulated within a plastic 
compound. The compound will withstand 
soldering temperature 
with 
no deformation. 
and circuit 
performance characteristics will remain stable when operated in high-humidity conditions. The package 
is intended for insertion in mounting-hole rows on 7,62 10.300) centers (see Note A). Once the leads are 
compressed and inserted, sufficient tension is provided to secure the package in the board during soldering. 
Leads require no additional cleaning or processing when used in soldered assembly. 


7.62:t 0.25 
10.300' 0.0101 


6.35.!:. 
0,25 
10.250' 0.0101 


2,0 (0.080) 
NOM 


19.8 10.780} 
r=-=- 18.0 10.7101 


,::·:::·:=d[VVV:: I 
8000000 


NOTES: 
A. Each pin centerline 
is located within 
0,25 
(0.010) 
of its true longitudinal 
position. 


B. This dimension 
does not apply for solder-dipped 
leads. 
C. When solder-dipped 
leads are specified. 
dipped area of the lead extends 
from the lead tip to at least 0.51 
(0.020) 
above seating 


plane. 


TEXAS 
." 
INSTRUMENTS 


This dual-in-line 
package 
consists 
of a circuit 
mounted 
on a lead frame and encapsulated 
within 
an electrically 
nonconductive 
plastic 
compound. 
The compound 
will withstand 
soldering 
temperature 
with 
no deformation, 


and circuit 
performance 
characteristics 
will remain 
stable 
when 
operated 
in high-humidity 
conditions. 
The 
package 
is intendEid 
for 
insertion 
in mounting-hole 
rows 
on 
7,62 
(0.3001 
centers. 
Once 
the 
leads 
are 


compressed 
and inserted, 
sufficient 
tension 
is provided 
to secure the package 
in the board during 
soldering. 


Leads 
require 
no additional 
cleaning 
or processing 
when 
used 
in soldered 
assembly. 


7.62:!: 
0.25 


(0.300:t 
0.010) 
6.35:t 0,25 
(0.250:t 0.010) 


2.0 (0.080l 
NOM 


Parts may 
be supplied 
in accordance 
with the alternate 
Side view at the 
option of TI plants located in Europe, 
In this case, the overatllength 
of the 
package is 22.1 
(0.870) 
max. 


NOTES: 
A. Each pin centerline is located within 0.25 
(0.010) 
of its true longitudinal position. 
B. This dimension 
does 
110t apply for solder-dipped 
leads. 
C. When 
solder-dipped 
le3ds are specified, 
dipped area of the lead extends 
from the lead tip to at least 0,51 
(0.020) 
above seating 


plane. 


TEXAS 
." 
INSlRUMENlS 


This dual-in-line package consists of a circuit mounted on a lead frame and encapsulated within an electrically 
nonconductive plastic compound. The compound will withstand soldering temperature with no deformation, 
and circuit performance characteristics will remain stable when operated in high-humidity conditions. The 
package is intended for .insertion in mounting-hole rows on 7,62 (0.300) centers. Once the leads are 
compressed and inserted, sufficient tension is provided to secure the package in the board during soldering. 
leads require no additional cleaning or processing when used in soldered assembly. 


23.4 (0.9201 MAX =-=-=1 


'7;:.~~::=i 
VVV vvv vi 
000000000 


-, 
--.i. 2,03 fO0801 NOM 
--1 
t--",,7810 
070) MAX 18 PLACES 
-r: 
-, 
--0'5-1(-00-201~1 
0,25 (O010) NOM 
MIN 


-SEATING 
PLANEj5.0010.2001 MAX -L 


J 


- 
f 
--l I-- 0.89100351 MIN 


c 
18 PLACES 


_\\..-0.27910.076 
3.17 (0 125-1M-'-N--- 
- L ~ 
~ 
~O.457tO.076 
~II0011:!:OOO31 
(001810003) 


18 PLACES 
18 PLACES 
ISM Notes B and Cl 
1,91 (00751 
{S- Note. B and Cl 


0,23 (0.0091 
PIN SPACING2,54 fO1001TP 
4 PLACES 
{SM Noh! AI 


NOTES: 
A. 
Each pin centerline 
is located 
within 
0,25 
(0.0101 
of its true longitudinal 
position. 
B. This dimension 
does not apply for solder-dipped 
leads. 


C. When solder-dipped 
leads are specified. 
dipped area of the lead extends 
from the lead tip to at least 0.51 
(0.0201 
above seating 
plane. 


TEXAS 
• 
INSTRUMENTS 


N020 
plastic 
dual-in-line 
package 


This dual-in-line 
package consists 
of a circuit 
mounted 
on a lead frame and encapsulated 
within 
an electrically 
nonconductive 
plastic compound. 
The compound 
will withstand 
soldering 
temperature 
with 
no deformation, 
and circuit 
performance 
characteristics 
will remain 
stable 
when 
operated 
in high-humidity 
conditions. 
The 
package 
is intended 
for 
insertion 
in mounting-hole 
rows 
on 7,62 
(0.300) 
centers. 
Once 
the 
leads 
are 
compressed 
and inserted. 
sufficient 
tension 
is provided 
to secure the package 
in the board during 
soldering. 


Leads 
require 
no additional 
cleaning 
or processing 
when 
used 
in soldered 
assembly. 


~JL 
~ 
r- 1,0210.0401 


4 PLACES 


VIEW 
A 


Parts may 
be supplied 
in accordance 
with 
the alternate 
side 
view 
at the 
option 
of TI. European-manufactured 
parts may hav. 
pin 1 .s shown 
in 
view 
A. Alternate-side-view 
parts 


manufactured 
outstde 
of the 
USA 
may 
have 
a maximum 
package 
length 
of 26.7 
(1.050). 


ALL 
LINEAR 
DIMENSION5 
ARE IN MILLIMETERS 
AND 
PARENTHETICALLY 
IN INCHES 


NOTES: 
A. Each pin centerline is located within 0.25 
(0.0101 
of its true longitudinal position. 


S. 
This dimension 
does 
nCot apply for solder-dipped 
leads. 


C. When 
solder-dipped 
leads are specified, 
dipped area of the lead extends from the lead tip to at least 0,51 
(0.020) 
above seating 


plane. 


TEXAS 
~ 
INSTRUMENTS 


N022 
plastic 
dual-in-line 
package 


This dual-in-line 
package 
consists 
of a circuit 
mounted 
on a lead frame and encapsulated 
within 
an electrically 


nonconductive 
plastic compound. 
The compound'will 
withstand 
soldering 
temperature 
with 
no deformation, 


and circuit 
performance 
characteristics 
will remain 
stable 
when 
operated 
in high-humidity 
conditions. 
The 
package 
is intended 
for 
insertion 
in mounting-hole 
rows 
on 10,16 
(0.400) 
centers. 
Once 
the 
leads are 


compressed 
and inserted, 
sufficient 
tension 
is provided 
to secure the package 
in the board during 
soldering. 


Leads 
require 
no additional 
cleaning 
or processing 
when 
used 
in soldered 
assembly. 


"- 
"-g 


lOl,~o~' 
:0"02,501 
ISee Note 81 


9,02 (0.355) MAX 
M 
'''''-~ 


5,08 (0.200) 
MIN 
MAX 
..l.- 


'OS" 
_S~~~~NEG-t--T--' 
~ ~ 
J I 
0,8410,0331 


90 


0 


.~ 
I 
I 
. ~22P~~CES 


0,279 ± 0,07' 
\I 
3,17 10,1251 
~ 
h 
-11.- 0.457 ± 0,07' 


(0.011 ± O.003J~~ 
MIN 
10.018 j: 0.0031 
22 PLACES 
22 PLACeS 


(See Nole. 
Band CI 
/~Z(~~:O~I)NT~P. 
1,78 (0.070) 
IS8' Notes Band Cl 


(See Note 
A) 
MAX 
22 PLACES 


NOTES: 
A. 
Each pin centerline 
is located 
within 
0,25 
(0.010) 
of its true longitudinal 
position. 


B. This dimension 
does not apply 
for solder-pipped 
leads. 


C. 
When solder-dipped 
leads are specified, 
dipped area of the lead extends 
from the lead tip to at least 0,51 
{O.0201 above seating 
plane. 


TEXAS 
." 
INSTRUMENTS 


N02a plastic 
dual-in-line 
package 


This dual-in-Iine 
package 
consists 
of a circuit 
mounted 
on a lead frame and encapsulated 
within 
an electrically 
nonconductive 
plastic 
compound. 
The compound 
will withstand 
soldering 
temperature 
with 
no deformation, 
and circuit 
performance 
characteristics 
will remain 
stable 
when 
operated 
in high-humidity 
conditions. 
The 
package 
is intended 
fOl" insertion 
in mounting-hole 
rows 
on 
15,24 
(0.600) 
centers. 
Once 
the 
leads 
are 


compressed 
and inserted, 
sufficient 
tension 
is provided 
to secure the package 
in the board during 
soldering. 


Leads 
require 
no additi:>nal 
cleaning 
or processing 
when 
used 
in soldered 
assembly. 


36,6 (1.440) 
MAX 
"',:~:::~::i:::::::::::: 
13,,·., 


CD(i)000000G)@@@@@ 


0.84 (0.033) 
MIN 


1.27 ± 0.51 
(0.050 
± 0.020) 
4 PLACES 


t_IO_':OO_'2=4±~± 
0_OO~~1"j "r~ 


8\-,---- 
SEATING 
L': 
- 
PLANE 
-,-- 
0.28 ±0.08---1~ 
0.46 ; 0.08---J io- 


(0.011 ± 0.0031 
(0.018 t 0.003) 
28 PLACES 
28 PLJ,CES 
PIN SPACING 2,54 (0.1001 T.P. 


(See 
Notes 
Band 
Cl 
IS.e 
Notes 
B and C) 
(See Note AI 


NOTES: 
A. 
Each pin centerline 
is located 
within 
0,25 
(0.010) 
of its true longitudinal 
position. 
B. This dimension 
does not apply for solder-dipped 
leads. 
C. When 
solder-dipped 
leads are specified, 
dipped area of the lead extends 
from the lead tip to at least 0,51 
(0.0201 
above seating 
plane. 


TEXAS ~ 
INSTRUMENTS 


N040 
plastic 
dual-in-line 
package 


This dual-in-line 
package 
consists 
of a circuit 
mounted 
on a lead frame and encapsulated 
within 
an electrically 
nonconductive 
plastic 
compound. 
The compound 
will withstand 
soldering 
temperature 
with 
no deformation, 


and circuit 
performance 
characteristics 
will remain 
stable 
when 
operated 
in high-humidity 
conditions. 
The 
package 
is intended 
for 
insertion 
in mounting-hole 
rows 
on 15,24 
(0.600) 
centers. 
Once 
the 
leads 
are 
compressed 
and inserted, 
sufficient 
tension 
is provided 
to secure the package 
in the board during 
soldering. 
Leads 
require 
no additional 
cleaning 
or processing 
when 
used 
in soldered 
assembly. 


I' 
53.' 
12.0901 MAX 
'j 
",,~~::~~~i::::::::::::::::::I]" 
8 
.@ 
'l.rr,,':~4:~O~O}J'l. 


0,5110.020) 
B 
MIN 


~ 
-SEATINGPlAN,4- 
J~ 
90· 
0,28 ± 0,08 
O,457! 
0,076 -,~ 
I 
I 


(0.011 
t 0.0031'1 
10.Q18 
:i 0.003) 
;......i- 
PIN 
SPACING 
2 54 
[0 lOa} 
T P 
j 


(S'e~o~~:;~~d 
Cl 
tSee~o~:IA;~~d 
Cl 
[See Note Ai 
.. 


1,52 
10.060) 
NOM 


0,84 
10.033) 
MIN 


2,4110.0951 


1,40 
(0.0551 


NOTES: 
A. 
Each pin centerline 
is located 
within 
0,25 
fO.ol0) 
of its true longitudinal 
position. 
S. 
This dimension 
does not apply for solder-dipped 
leads. 


C. 
When solder-dipped 
leads are specified, 
dipped area of the lead extends 
from the lead tip to at least 0.51 
(0.020) 
above seating 
plane. 


TEXAS 
." 
INSIRUMENlS 


NEO 16 plastic dual-in-linl~ package 


This dual-in-line package consists of a circuit mounted on a 16-pin lead frame and encapsulated within 
an electrically nonconcluctive plastic compound. The compound will withstand soldering temperature with 
no deformation, and circuit performance characteristics will remain stable when operated in high-humidity 
conditions. For better heat dissipation there are internal tabs connecting the two central leads on each 
side of the 16-pin package. The package is intended for insertion in mounting-hole rows on 7,62 (0.3001 
centers. Once the leads are compfessed and inserted, sufficient tension is provided to secure the package 
in the board during soldering. Leads require no additional cleaning or processing when used in soldered 
assembly. 


7.62:t 
0.25 
(0.300.: 
0.0101 
6.35:t 0.25 


(0.250:1: 0.0101 


2,0 (0.080) 
NOM 


Parts may be supplied in accordance 
with the alternate 
side view at the 
option of TI plants located in Europe. 
In this case, 
the overall 
length 
of lhe 
package 
is 22,1 
(0.8701 
max. 


NOTES: 
A. Each pin centerline is located within 0,25 
(0.0101 
of its true longitudinal position. 


B. This dimension 
does not apply for solder~dipped lead's. 


C. 
When solder-dipped 
leads are specified, 
dipped area of the lead extends 
from the lead tip to at least 0.51 
(0.020) 
above seating 
plane. 


TEXAS 
• 
INSJRUMENlS 


'NE020 
plastic 
dual-in-line 
package 


This dual-in-Iine package consists of a circuit mounted on a lead frame and encapsulated within an electrically 
nonconductlve plastic compound. The compound will withstand soldering temperature with no deformation, and 
circuit performance characteristics will remain stable when operated in high-humidity conditions. For better heat 
dissipation there are internal tabs connecting the two central leads on each side of the 20-pin package. The 
package is intended for insertion In mounting-hole rows on 7,62 (0.300) centers. Once the leads are compressed 
and Inserted, sufficient tension is provided to secure the package in the board during soldering:, Leads require 
no additional cleaning or processing when used in soldered assembly. 
• 


~J 
L 
1.91 '0,075' 
r-- 1,0210.0401 


4"PLACES 


VIEWA 
Parts 
may 
be supplied 
in accordance 
with 
the alternate 
side view at the 
option 
of n. European-manufactured 
parts may have pin 1 as shown in 
view A. Alternate-side-view parts 
manufactured 
outside 
of the USA 
may have a maximum package length 
of 26,7 
(1.050). 


NOTES: 
A.Each 
pin centerline 
Is located 
within 
0.25 (0.010) 
01 ms true longitudinal 
pos~llon. 
B. This dimension 
does 
not apply 
for solder-dipped 
leads. 


C. When 
solder-dipped 
leads are specified. 
dipped 
area olthe 
lead extends 
from the lead tip to at least 0,51 (0.020) 
above seating 
plane. 


TEXAS 
• 
INSTRUMENTS 


NT024 
plastic 
dual-in-line 
package 


This dual-in-Iine 
packa!le 
consists 
of a circuit 
mounted 
on a lead frame and encapsulated 
within 
an electrically 


nonconductive 
plastic 
compound. 
The compound 
will withstand 
soldering 
temperature 
with 
no deformation, 
and circuit 
performance 
characteristics 
will remain 
stable 
when 
operated 
in high-humidity 
conditions. 
The 
package 
is intended 
for 
insertion 
in mounting-hole 
rows 
on 7,62 
(0.300) 
centers. 
Once 
the 
leads 
are 
compressed 
and inserted, 
sufficient 
tension 
is provided 
to secure the package 
in the board during 
soldering. 


Leads 
re'quire 
no additional 
cleaning 
or processing 
when 
used 
in soldered 
assembly. 


NOTE: 
For all except 
24-pln 
packClges. the letter N is used by itself since only the 24-pin 
package is available 
in more than one row-spacing. 


For the 24-pin 
package. 
the 7.62 
(0.300) 
version is designated 
NT; the 15.24 
(0.600) 
version is designated 
NW. 
If no second 
letter or row-spacing 
is specified. 
the package is assumed 
to have 
15.24 
10.6001 
row-spacing. 


31.8 (1.2501 
28,6 (1.125) 


7,1 (0280) 
MAX 
800000000080 
0,38 (00151 


---01 
2,0 (0.080; NOM 
FfMIN 
-./ 
10---1,78 
(0 0701 
24 PLACES 
I 
_--l. 
I I 
1,14 (0 0451 
fi1 


~025(0010)NOM 
5,08102001 
~I 
, 
MAX 


-SEATING 
PLANEjr------.J- 
105' 
T 
--I ~ 1,14 (0,045) MIN 
go'. 
24 PLACES 


24 PLACES JL- 0,36 (0 014) 
406(0'-1-6-0)-- 
- 
~ 
~' 
I 
--II--- 0,533 (0.021) 
,I" 
0,25 (0010) 
3'17 10 125) 
0,381 (00151 


24 PLACES 
. 
2 16 100851 
24 PLACES 


{s':n~o(,:~. 8 
0'71 (00281 
PIN SPACING 2.54 10 1001 T P 
IS':n~O~~' 8 


4 PLACES 
(See Note AI 


NOTES: 
A. 
Each pin centerline 
is located within 
0,25 
(0.010) 
of its true longitudinal 
position. 


B. This dimension 
does not apply for solder· dipped 
leads. 


C. 
When 
solder-dipped 
leads are specified. 
dipped 
area of the lead extends 
from the lead tip to at least 0.51 
(0.0201 
above 
the 
seating 
plane. 


TEXAS 
." 
INSlRUMENlS 


This 
package 
consists 
of a circuit 
mounted 
on an 8-pin 
lead frame 
and encapsulated 
within 
a plastic 


compound. 
The 
compound 
will 
withstand 
soldering 
temperature 
with 
no 
deformation, 
and 
circuit 
performance 
characteristics 
will 
remain 
stable 
when 
operated 
in high-humidity 
conditions. 
The package 
is intended 
for insertion 
in mounting-hole 
rows 
on 7,62 
(0.300) 
centers 
(See Note A). Once the leads are 


compressed 
and inserted, 
sufficient 
tension 
is provided 
to secure the package 
in the board during soldering. 


Solder-plated 
leads require 
no additional 
cleaning 
or processing 
when 
used in soldered 
assembly . 


~, 


...LSEATING 
PLANE 


,. 
GAUGE 
PLANE 


I L 0,76 (0.030) 


0.00 (0,0001' 


J\ 
0.28 
± 0,08 


~\-- 
(0.01' 
± 0.003) 


8 PLACES 
(Sell Notes 
Band 
CI 


NOTES: 
A. Each pin centerline 
is located 
within 
0,25 
(0.010) 
of its true longitudinal 
position. 


8. 
This dimension 
does not apply for solder-dipped 
leads. 
C. When solder-dipped 
leads are specified. 
dipped area of the lead extends 
from the lead tip to at least 0,51 
(0.020) 
above seating 
plane. 


TEXAS 
." 
INSIRUMENlS 


WO 14 ceramic 
flat package 


This hermetically sea ed flat package consists of an electrically nonconductive ceramic base and cap and 
a lead frame. Hermetic sealing is accomplished with glass. Leads require no additional cleaning or processing 
when used in solderE,dassembly. 


0.15210.0061 
_11_ 
0.076 10.0031-, r- 
14 LEADS 
--- 
.• 
- 


@@@@@00 


\....f-l.27 
10.050) TYP 


12 PLACES 
See Note A) 


-----1- 


7.0 10.275 
(See Note B 
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( 


8.0010.3151 
6.86 10.2701 
__L 
.•. 
0 
0 


I 
I (See Note C).......~ 


7310.2651 
9710.2351 
t 
- -r 


8.00 (0.3151 
6.86 (0.2701l 


_ 
8.8910.350) --:LI+ 
8.5610.3371 
. 


.48310.0191 
.381 10.0151 


14 LEADS 


8ASE 
AND 


SEATING 
PLANE 


21.84 (0.8601 j 
21.34 (0.8401 
6_. 
_ 


5. 


~- 
--- 


0.64 10.0251 
0.25 (0.0101 


4 PLACES 


NOTES: 
A. 
Leads are within 
0,' 
3 fO.005) 
radius of true position (T.P.l 
at maximum 
material 
condition. 
B. This dimension 
determines 
a zone within 
which all body and lead irregularities 
lie. 
C. 
Index point is provided 
on cap for terminal 
identification 
only. 


TEXAS ~ 
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Explanation of Logic Symbols· - 


Qualifying Symbols 
3.1 
General Qualifying Symbols ............................•............. 


3.2 
Qualifying Symbols for Inputs and Outputs 
. 


3.3 
Symbols Imide the Outline 
. 


3.4 
Combinations of Outlines and Internal Connections 
. 


Dependency Notation 
4.1 
General Explanation 
. 


4.2 
G, AND 
. 


4.3 
Conventions for the Application of Dependency Notation in General 
. 


4.4 
V, OR 
. 


4.5 
N, Negate (Exclusive-OR)...................•........................ 
4.6 
Z, Interconnection 
. 


4.7 
X, Transmi!;sion 
. 


4.8 
C, Control 
. 


4.9 
EN, Enable 
. 


4.10 
M, Mode 
. 


Examples of Actual Device Symbols 
6.1 
SN75437A Quadruple PeripheralDriver 
. 


6.2 
SN75128 8-Channel Line Receiver 
. 


6.3 
SN75122 Triple Line Receivers 
. 


6.4 
SN75113 Differential Line Drivers with Split 3-State Outputs 
. 


6.5 
SN75163B Octal General-PurposeInterface Bus Transceiver 
. 


6.6 
SN75161B Octal IEEE Std 488 Interface Bus Transceiver 
. 


6.7 
SN75500E AC PlasmaDisplay Driver with CMOS-CompatibleInputs 
. 


6.8 
SN75551 Electroluminescent Row Driver with CMOS-CompatibleInputs 
. 
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ORed Affecting Inputs 
. 


V (OR) Dependency 
. 


N (Negate/Exclusive-OR) Dependency .....................•................ 
Z (Interconnection) Dependency 
. 


X (Transmission) Dependency 
. 


Analog Data Selector (MultiRlexer/Demultiplexer) ..•...........•.............•. 
C (Control) Dependency 
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EN (Enable) Dependency ....................•........................... 
M (Mode) Dependency Affecting Inputs ...................................•. 
Type of Output Determined by Mode 
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Latches and Flip-Flops 
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If you have questions on this Explanation 
of Logic Symbols, please contaft: 


F.A. Mann, MS 3684 
Texas Instruments Incorporated 
P.O. Box 655303 
Dallas, Texas 75265 


Telephone (214) 997-2489 


IEEEStandards may be purchased from: 


Institute of Electrical and Electronics Engineers, Inc. 
IEEEStandards Office 
345 East 47th Street 
New York, N.Y. 10017 


International Electrotechnical Commission (lEC) 
publications may be purchased from: 


American National Standards Institute, Inc. 
1430 Broadway 
New York, N.Y. 10018 


The International Electrotechnical Commission (IEC) has been developing a very powerful symbolic 
language that can show the relationship of each input of a digital logic circuit to each output without 
showing explicitly the internal logic. At the heart of the system is dependency notation, which will be 
explained in Section 4. 


The system was introduced in the USA in a rudimentary form in IEEE/ANSIStandard Y32.14-1973. 
Lacking at that time a complete development of dependency notation, it offered little more than a 
substitution of rectangular shapesfor the familiar distinctive shapesfor representing the basic functions 
of AND, OR, negation, etc. This is no longer the case. 


Internationally, Working Group 2 of IEC Technical Committee TC-3 has prepared a new document 
(Publication 617-12) that consolidates the original work started in the mid 1960's and published in 1972 
(Publication 117-15) and the amendments and supplements that have followed. Similarly for the USA, 
IEEECommittee SCC 11.9 has revised the publication IEEEStd 91/ANSI Y32.14. Now numbered simply 
ANSIIIEEEStd 91-1984, the IEEEstandard contains all of the IEC work that has been approved, and 
also a small amount of material still under international consideration. Texas Instruments is participating 
in the work of both organizations and this document introduces new logic symbols in accordance with 
the new standards. When changes are made as the standards develop, future editions will take those 
changes into account. 


The following explanation of the new symbolic language is necessarily brief and greatly condensed from 
what the standards pJblications now contain. This is not intended to be sufficient for those people who 
will be developing symbols for new devices. It is primarily intended to make possible the understanding 
of the symbols used in this data book and is somewhat briefer than the explanation that appears in 
several of Tl's data books on digital logic. However. it includes a new section (6.0) that explains several 
symbols for actual dlwices in detail. This has proven to be a powerful learning aid. 


o 


A symbol comprises an outline or a combination of outlines together with one or more qualifying symbols. 
The shape of the symbols is not significant. As shown in Figure 1, general qualifying symbols are used 
to tell exactly what logical operation is performed by the elements. Table 1 shows general qualifying 
symbols defined in the new standards. Input lines are placed on the left and output lines are placed 
on the right. When an exception is made to that convention, the direction of signal flow is indicated 
by an arrow as shown in Figure 9. 


~ 


** 
INPUT 
LINES 


* * 
**}: 


OUTPUT 
LINES 


* * 


3 
Qualifying Symbols 


3.1 
General 
Qualifying 
Symbols 


Table 1 shows general qualifying 
symbols 
defined by ANSI/IEEE Standard 91. These characters 
are placed 


near the top center 
or the geometric 
center 
of a symbol 
or symbol 
element 
to define 
the basic function 


of the 
device 
represented 
by the symbol 
or of the element. 


X/V 
is the general 
qualifying 
symbol 
for identifying 
coders, 
code converters, 
and level converters. 
X 
and Y may be used in their own right to stand for some code or either 
or both may be replaced 
by some 
other indication 
of the code or level such as BCD or TTL. As might 
be expected, 
interface 
circuits 
make 
frequent 
use of this 
set of qualifying 
symbols. 


SYMBOL 


& 


=1 


1 
l> or <] 


Table 
1. 
General 
Qualifying 
Symbols 


DESCRIPTION 


AND 
gate or function 


OR gate or function. 
The symbol 
was chosen to indicate 
that 
at least one active 
input 
is needed to 
activate the output. 


Exclusive 
OR. One and only one input 
must be active 
to activate 
the output. 


A simple 
1-input 
gate or element 


A buffer 
or element 
with 
more than usual output 
capability 
(symbol 
is oriented 
in the direction 
of 


signal 
flow). 


Schmitt 
trigger; 
element 
with 
hysteresis 


Coder, 
code 
converter, 
level converter 


The following 
are examples 
of subsets 
of this general class of qualifying 
symbol 
used in this book. 


BCD/7-SEG 
BCD to 7-segment 
display 
driver 


TTUMOS 
TTL to MOS level converter 


CMOS/PLASMA 
DISP 


MOS/LED 


CMOSIVAC 
FLUOR DISP 


Plasma·display 
driver 
with 
CMOS-compatible 
inputs 


Light-emitting-diode 
driver 
with 
MaS-compatible 
inputs 


Vacuum-fluorescent 
display 
driver 
with 
CMOS-compatible 


inputs 


Electroluminescent 
display 
driver 
with 
CMOS-compatible 


inputs 


Gas-discharge 
display 
driver 
with 
TTL-compatible 
inputs 


3.2 
Qualifying 
Symbols 
for 
Inputs 
and 
Outputs 


Qualifying 
symbols 
for inputs and outputs 
are shown 
in Table 2 and many will be familiar 
to most users, 


a likely exception 
being the logic polarity 
symbol 
for directly 
indicating 
active-low 
inputs 
and outputs. 


The older 
logic negation 
indicator 
means that 
the external 
0 state 
produces 
the internal 
1 state. 
The 


internal 
1 state 
means the active 
state. 
Logic 
negation 
may be used in pure logic 
diagrams; 
in order 
to tie the external 
1 and 0 logic states to the levels H (high) and L (low). 
a statement 
of whether 
positive 
logic 
(1 = H, 0 = l) or negative 
logic 
(1 = L,O 
= H) is being 
used is required 
or must 
be assumed. 


Logic polarity 
indicators 
eliminate 
the need for calling 
out the logic convention 
and are used in this data 


'book in the symbology 
for actual 
devices. 
The presence 
of the triangle 
polarity 
indicator 
indicates 
that 
the L logic 
level will 
produce 
the internal 
1 state 
(the active 
state) 
or that, 
in the case of an output, 


the internal 
1 state 
will 
produce 
the external 
L level. 
Note how 
the active 
direction 
of transition 
for a 


dynamic 
input 
is indicated 
in positive 
logic, 
negative 
logic, 
and with 
polarity 
indication. 


When nonstandardized 
information 
is shown 
inside an outline, 
it is usually 
enclosed 
in square 
brackets 
[like these]. 
The square brackets 
are omitted 
when 
associated 
with 
a nonlogic 
input, 
which 
is indicated 
by an X superimposed 
on the connection 
line outside 
the symbol. 


--<l 
Logic negation at input. External° produces internal ,. 
P-- 
Logic negation at output. Internal' 
produces external 0. 


~ 
Active-low input. Equivalent to ~ 
in positive logic 


~ 
Active-low output. Equivalent to P-- in positive logic 
ra--- 
Active-low input in the case of right-to-Ieft signal flow 


~ 
Active-low output in the case of right-to-Ieft signal flow 


POSITIVE 
NEGATIVE 
POLARITY 
LOGIC 
LOGIC 
INDICATION 
}"",m,"{ 
'Lo 
,5° 
not used 
inputs 
active 
H~L 
not used 
not used 


~n~iGated 
oS' 
°L, 
L~H 
tranSitIon 


3.3 
Symbols Inside the Outline 


Table 3 shows 
some symbols 
used inside the outline. 
Note particularly 
that 
open-collector 
(open-drain), 
open-emitter 
(open··source), 
and three-state 
outputs 
have distinctive 
symbols. 
Also note that an EN input 
affects 
all of the outputs 
of the element 
and has no effect 
on inputs. 
An EN input 
affects 
all the external 
outputs 
of the elernent 
in which 
it is placed, 
plus the external 
outputs 
of any elements 
shown 
to be 
influenced 
by that edement. It has no effect 
on inputs. 
When an enable input affects 
only certain 
outputs, 
affects 
outputs 
located 
outside the indicated 
influence 
of the element 
in which 
the enable input is placed, 
and/or affects 
one or more inputs, 
a form of dependency 
notation 
will indicate 
this (see 4.9). 
The effects 
of the 
EN input 
on the various 
types 
of outputs 
are shown. 


It is particularly 
important 
to note that 
a D input 
is always 
the data input 
of a storage 
element. 
At its 
internal 
1 state, 
the D input 
sets the storage 
element 
to its 1 state, 
and at its internal 
0 state 
it resets 
the storage 
element 
to its 0 state. 


The binary 
grouping 
symbol 
will 
be explained 
more 
fully 
in Section 
6.11. 
Binary-weighted 
inputs 
are 
arranged in order and the binary weights 
of the least significant 
and the most significant 
lines are indicated 
by numbers. 
In thi!; document 
weights 
of input 
and output 
lines will be represented 
by powers 
of two 
usually 
only 
when 
the binary 
grouping 
symbol 
is used, 
otherwise 
decimal 
numbers 
will 
be used. 
The 
grouped 
inputs 
generate 
an internal 
number 
on which 
a mathematical 
function 
can be performed 
or that 
can 
be an identifying 
number 
for 
dependency 
notation. 
This 
number 
is the 
sum 
of 
the 
weights 
(1, 2, 4 ... 
2n) of those 
input 
standing 
at their 
1 states. 
A frequent 
use is in addresses 
for memories. 


Reversed 
in direction, 
the binary 
grouping 
symbol 
can be used with 
outputs. 
The concept 
is analogous 
to that for the inputs and the weighted 
outputs 
will indicate 
the internal 
number 
assumed to be developed 
within 
the circuit. 


\71--- 
1>1--- 
-1EN 


----1 D 
-+-+ m 
~ 
•.. m 


N-P-N open·collector 
or similar output 
that 
can supply 
a relatively 
low- 


impedance 
L 
level 
when 
not 
turned 
off. 
Requires 
external 


pull-up. 
Capable of positive-logic 
wired-AND 
connection. 


Passive-pull-up 
output 
is similar 
to N-P-N open-collector 
output 
but is 


supplemented 
with 
a built-in 
passive 
pull-up. 


N-P-N open-emitter 
or similar 
output 
that 
can supply 
a relatively 
low- 


impedance 
H level when 
not turned 
off. 
Requires 
external 
pull-down. 


Capable of positive-logic 
wired-OR 
connection. 


Passive-pull-down 
output 
is similar to N-P-N open-emitter 
output 
but is 


supplemented 
with 
a built-in 
passive 
pull-down. 


+I 


Enable input 


When 
at its internal 
1-5t8t8, 
all outputs 
are enabled. 


When at its internal 
O-state, open-collector, 
open-emitter 
outputs, 
and three-state 
outputs 
at 


external high-impedance 
state, and all other outputs 
(i.e., totem-poles) 
are at the internal O-state. 


~SR 
Data input 
to a storage 
element 
equivalent 
to: 
Let 


s,nary 
grouping. 
m is highest 
power 
of 2. Produces 
a number equal to the sum of the weights 


of the active 
inputs 


Input line grouping 
... 
indicates 
two 
or more terminals 
used to implement 
a single logic input. 


e.g., 
differential 
inputs. 


When 
a circuit 
has one or more inputs 
that 
are common 
to more than 
one element 
of the circuit, 
the 


common-control 
block may be used. This is the only distinctively 
shaped outline 
used in the lEe system. 


Figure 2 shows 
that unless otherwise 
qualified 
by dependency 
notation, 
an input to the common-control 
block 
is an input 
to each of the elements 
below 
the 
common-control 
block. 


The outlines of ele,mentsmay be embedded within one another or abutted to form complex elements, 
in which case the following rules apply. There is no logic connection between elements when the line 
common to their outlines is in the direction of signal flow. There is at least one logic connection when 
the line common 1'0 two outlines is perpendicular to the direction of signal flow. If no indications are 
shown on either side of the common line, it is assumed that there is only one logic connection. If more 
than one internal connection exists between adjacent elements,the number of connections will be clarified 
by the use of one or more of the internal connection symbols from Table 4 and/or appropriate qualifying 
symbols or dependency notation. 


--~-F-- 
---2--- 
---£::- 
Dynamic 
internal 
connection. 
Transition 
from 
0 to 1 on left produces 
transitory 
1 state 
on 


right. 


Dynamic 
internal 
connection. 
Transition 
from 
1 to 0 on left 
produces 
transitory 
1 state 
on 
right. 


Table 4 shows symbols that are used to represent internal connection with specific characteristics. The 
first is a simple noninverting connection, the second is inverting, the third is dynamic. As with this symbol 
and an external input line, the tr<lnsition from 0 to 1 on the left produces a momentary 1-state on the 
right. The fourth symbol is similar except that the active transition on the left is from 1 to O. 


Only logic states, not levels, exist inside symbols. The negation symbol ( 
) is used internally even when 
direct polarity indication ( 
) is used externally. 


In an array of elements, if the samegeneralqualifying symbol and the samequalifying symbols associated 
with inputs and outputs would appear inside each of the elements of the array, these qualifying symbols 
are usually shown only in the first element. This is done to reduce clutter and to save time in recognition. 
Similarly, large identical elements that are subdivided into smaller elements may each be represented 
by an unsubdivided outline. The SN75163B symbol (see 6.5) illustrates this principle. 


4 
Dependency Notation 


Some readers will find it more to their liking to skip this section and proceed to the explanation of the 
symbols for a few actual devices in 6.0. Reference will be made there to various parts of this section 
as it is needed. If this procedure is followed, it is recommended that 5.0 be read after 6.0 and then 
all of 4.0 be reread. 


4.1 
General Explanation 


Dependency notation is the powerful tool that sets the lEe symbols apart from previous systems and 
makes compact, meaningful, symbols possible. It provides the means of denoting the relationship 
between inputs, outputs, 
or inputs and outputs 
without 
actually showing all the elements and 
interconnections involved. The information provided by dependency notation supplements that provided 
by the qualifying symbols for an element's function. 


Inthe convention for the dependencynotation, use will be madeofthe terms "affecting" 
and "affected." 
In cases where it is not evident which inputs must be considered as being the affecting or the affected 
ones (e.g., if they stand in an AND relationship). the choice may be made in any convenient way. 


50 far, eleventypes of dependency have been defined but only the eight used in this book are explained. 
They are listed below in the order in which they are presented and are summarized in Table 5 following 
4.10.2. 


Section 
4.2 
4.3 
4.4 
4.5 
4.6 
4.7 
4.8 
4.9 
4.10 


Dependency Type or Other Subject 
G,AND 
General Rules for Dependency Notation 
V,OR 
N, Negate (Exclusive-OR) 
Z, Interconnection 
X, Transmission 
C, Control 
EN, Enable 
M, Mode 


4.2 
G (AND) Dependency 


A common relationship between two signals'is to have them ANDed together. This has traditionally 
been shown by explicitly drawing an AND gate with the signals connected to the inputs of the gate. 
The 1972 IEC publication and the 1973 IEEE/AN51standard showed several ways to show this AND 
relationship using dependency notation. While ten other forms of dependency have since been defined, 
the ways to invoke AND dependency are now reduced to one. 


In Figure 3 input b is ANDed with input a and the complement of b is ANDed with c. The letter G has 
been chosen to indicate AND relationships and is placed at input b, inside the symbol. A number 
considered appropriate by the symbol designer (1 has been used here) is placed after the letter G and 
also at each affected input. Note the bar over the 1 at input c. 


={ 
-- 
a 
1 


b 
~1 
c 
1 
:~--- 
c--=B 


In Figure 4, output b affects input a with an AND relationship. The lower example shows that it is the 
internal logic state of b, unaffected by the negation sign, that is ANDed. Figure 5 shows input a to be 
ANDed with a dynamic input b. 


a-f~]-b 


The rules for G dependency 
can be summarized 
thus: 


When a Gm input or output 
(m is a number) stands at its internal 
1 state, all inputs and outputs 
affected 
by Gm stand 
at their normally 
defined 
internal 
logic states. 
When 
the Gm input 
or output 
stands 
at 
its 0 state, 
all input1; and outputs 
affected 
by Gm stand 
at their 
internal 
0 states . 


.? 
. 


4.3 
Conventions for the A.pplication of Dependency Notation in peneral 


The rules for applying 
dependency 
relationships 
in general 
follow 
the same pattern 
as was 
illustrated 
for G dependency. 


Application 
of dependency 
notation 
is accomplished 
by: 


Labeling 
the inp Jt (or output) 
affecting 
other inputs 
or outputs 
with 
the letter 
symbol 
indicating 
the 
relationship 
involved 
(e.g., 
G for 
AND) 
followed 
by an identifying 
number, 
appropriately 
chosen, 
and 
1 
Labeling each input or output 
affected 
by that affecting 
input for output) 
with that same number. 


If it is the complement 
of the internal 
logic state of the affecting 
input or output 
that does the affecting, 
then 
a bar is placed 
o\ler the identifying 
numbers 
at the affected 
inputs 
or outputs 
(Figure 
3). 


If two 
affecting 
inputs 
or outputs 
have the same letter 
and same identifying 
number, 
they 
stand 
in an 
OR relationship 
to eacn other 
(Figure 
6). 


'~Gl- 
b 
Gl 


c 
1 


'~1 
b 
& 


c 


If the affected 
input or output 
requires a label to denote 
its function 
(e.g., "D"), 
this label will be prefixed 
by the 
identifying 
number 
of the affecting 
input 
(Figure 
12). 
- 


If an input 
or output 
is affected 
by more than one affecting 
input, 
the identifying 
numbers 
of each of 
the affecting 
inputs wi! 
appear in the label of the affected 
one, separated 
by commas. 
The normal reading 
order 
of these 
numbers 
is the same 
as the sequence 
of the affecting 
relationships 
(Figure 
12). 


4.4 
V (OR) Dependency 


The symbol 
denoting 
OR dependency 
is the letter 
V (Figure 
7). 


When 
a Vm input 
or output 
stands 
at its internal 
1 state, 
all inputs 
and outputs 
affected 
by Vm stand 
at their internal 
1 state:>. When the Vm input or output 
stands :'It its internal 0 state, 
all inputs and outputs 
affected 
by Vm stand 
at their 
normally 
defined 
internal 
logic 
states. 


'-f~}-b 
== [1-R b 
[1-, 
.---=-u 
.~b 
~: - =ro:- 3£=: 


4.5 
N (Negate) (Exclusive-OR) Dependency 


The symbol denoting negate dependency is the letter N (Figure 8). Each input or output affected by 
an Nm input or output stands in an Exclusive-OR relationship with the Nm input or output. 


When an Nm input or output stands at its internal 1 state, the internal logic st'lte of each input and 
each output affected by Nm is the complement of what it would otherwise be. When an Nm input or 
output stands at its internal 0 state, all inputs and outputs affected by Nm stand at their normally defined 
internal logic states. 


If a = 0, then C" b 


If a = 1. then 
C ,. b 


4.6 
Z (Interconnection) 
Dependency 


The symbol denoting interconnection dependency is the letter Z. 


Interconnection dependencyis usedto indicate the existence of internal logic connections between inputs, 
outputs, internal inputs, and/or internal outputs. 


The internal logic state of an input or output affected by a Zm input or output will be the same as the 
internal logic state of the Zm input or output, unlessmodified by additional dependencynotation (Figure9). 


• --[<;,- ;L.. c 
b---l..!Z2 J 


4.7 
X (Transmission] Dependency 


The symbol denoting transmission dependency is the letter X. 


Transmission depondency is used to indicate controlled bidirectional connections between affected 
input/output 
ports (Figure 10). 


When an Xm input or output stands at its internal 1 state, all input-output ports affected by this Xm 
input or output are bidirectionally connected together and stand at the same internal logic state or analog 
signal level. When an Xm input or output stands at its internal 0 state, the connection associated with 
this set of dependency notation does not exist. 


Although the transmission paths represented by X dependency are inherently bidirectional, use is not 
always made of this property. This is analogous to a piece of wire, which may be constrained to carry 
current in only one direction. If this is the case in a particular application, then the directional arrows 
shown in Figures 10 and 11 would be omitted. 


# 
MUXDMUX 
# 
O} 
0 
x- 
l 
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n 
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Figure 11. Analog Data Selector (Multiplexer/Demultiplexer) 


~ 


The symbol denoting control dependency is the letter C. 


Control inputs are u:;ually used to enableor disable the data (0, J, K, R, or 5) inputs of storage elements. 
They may take on their internal 1 states (be active) either statically or dynamically. In the latter case 
the dynamic input :;ymbol is used as shown in the second example of Figure 12. 


When a Cm input or output stands at its internal 1 state, the inputs affected by Cm have their normally 
defined effect on thl3function of the element, i.!l:l'.,these inputs are enabled. When a Cm input or output 
stands at its internal 0 state, the inputs affected by Cm are disabled and have no effect on the function 
of the element. 


a--t-~1 
b--t0 


a-fc~ 
b---t0 
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/ 
Note AND relationship of a and b 


4.9 
EN (Enable) Dependency 


The symbol 
denoting 
enable 
dependency 
is the combination 
of letters 
EN. 


An ENm input has the same effect 
on outputs 
as an EN input, 
see 3.3, 
but it affects 
only those outputs 
labeled with 
the identifying 
number m. It also affects 
those 
inputs 
labeled with 
the identifying 
number 
m. By contrast, 
an EN input affects 
all outputs 
and no inputs. 
The effect 
of an ENm input on an affected 
input 
is identical 
to that 
of a Cm input 
(Figure 
13). 


When an ENm input stands at its internal 
1 state, the inputs affected 
by ENm have their normally 
defined 
effect 
on the function 
of the element and the outputs 
affected 
by this input stand at their normally 
defined 
internal 
logic 
states, 
i.e., these 
inputs 
and outputs 
are enabled. 


When 
an ENm input 
stands 
at its internal 
0 state, 
the inputs 
affected 
by ENm are disabled 
and have 
no effect 
on the function 
of the element, 
and the outputs 
affected 
by ENm are also disabled. 
Open- 
collector 
outputs 
are turned 
off, 
three-state 
outputs 
stand at their high-impedance 
state, 
and all other 
outputs 
(e.g., 
totem-pole 
outputs) 
stand 
at their 
internal 
0 states. 


4.10 
M (MODE) Dependency 


The symbol 
denoting 
mode 
dependency 
is the letter 
M. 


Mode dependency 
is Llsed to indicate 
that 
the effects 
of particular 
inputs 
and outputs 
of an element 
depend 
on the mode 
in which 
the element 
is operating. 


If an input 
or output 
has the same effect 
in different 
modes of operation, 
the identifying 
numbers 
of 
the 
relevant 
affecting 
Mm inputs 
will 
appear 
in the 
label of that 
affected 
input 
or output 
between 
parentheses 
and separated 
by solidi, 
e.g., 
(1/2)CT=O 
"" 1CT=O/2CT=O 
where 
1 and 2 refer to M1 
and M2. 


4.10.1 
M Dependency AHecting Inputs 
M dependency affocts inputs the same as C dependency. When an Mm input or Mm output stands at 
its internal 1 state, the inputs affected by this Mm input or Mm output have their normally defined effect 
on the function of the element, i.e., the inputs are enabled. 


When an Mm inpu"tor Mm output stands at its internal 0 state, the inputs affected by this Mm input 
or Mm output havE!no effect on the function of the element. When an affected input has several sets 
of labels separated by solidi (e.g., C4/2-+/3 
+), any set in which the identifying number of the Mm input 
or Mm output appearshasno effect andis to be ignored.This representsdisablingof some of the functions 
of a multifunction input. 


The circuit in Figure 14 has two inputs, band c, that control which one of four modes (0, 1, 2, or 3) 
will exist at any time. Inputs d, e, and fare 
D inputs subject to dynamic control (clocking) by the a 
input. The number:; 1 and 2 are in the series chosen to indicate the modes so inputs e and f are only 
enabled in mode 1 (for parallel loading) and input d is only enabled in mode 2 (for serialloadingl. 
Note 
that input a has three functions. It is the clock for entering data. In mode 2, it causes right shifting 
of data, which means a shift away from the control block. In mode 3, it causes the contents of the 
register to be incremented by one count. 


C4/2-/3+ 
o} 
0 
M- 
1 
3 


In MODE 0 (b = 0, C = OJ,the outputs 
remain at their existing 
states as none 
of the inputs has an effect. 


In MODE 1 lb 
E 1. c = OJ.parallelloadin9 
takes place thru inputs e and f. 


In MOCe 2 (b :: O. C = 1), shifting 
down 
and serial loading thru input d take place. 


In MODE 3 (b = c = 1), counting up by 
increment 
of 1 per clock pulse takes place. 


4.10.2 
M Dependency Affecting Outputs 
When an Mm input or Mm output stands at its internal 1 state, the affected outputs stand at their normally 
defined internal logic states, i.e., the outputs are enabled. 


When an Mm input or Mm output stands at its internal 0 state, at each affected output any set of labels 
containing the identifying number of that Mm input or Mm output has no effect and is to be ignored. 
When an output ha:, several different sets of labels separated by solidi (e.g., 2,4/3,5), 
only those sets 


in which the identifying number of this Mm input or Mm output appears are to be ignored. 


Figure 15 shows a symbol for a device whose output 
can behave like either a 3-state output or an open- 
collector output depending on the sig'nalapplied to 
input a. Mode 1 exists when input a stands at its 
internal 1 state and, in that case, the three-state 
symbol applies andthe open-element symbol has no 
effect. When a = 0, mode 1 does not exist so the 
three-state symbol has no effect 
and the open- 


element symbol applies. 


Figure 15. Type of Output 
Determined by Mode 


TYPE 
OF 
LETTER 
AFFECTING 
INPUT 
AFFECTING 
INPUT 


DEPENDENCY 
SYMBOL' 
AT 
ITS 
1-STATE 
AT 
ITS O-STATE 


Control 
C 
Permits 
action 
Prevents action 


Prevents 
action 
of inputs 


Enable 
EN 
Permits 
action 
o outputs 
turned 
off 


'\l outputs 
at external 
high impedance 


Other 
outputs 
at internal 
0 state 


AND 
G 
Permits 
action 
Imposes 
0 state 


Mode 
M 
Permits 
action 
(mode 
selected) 
Prevents 
action 
(mode 
not selected) 


Negate 
lEx-NOR) 
N 
Complements 
state 
No effect 


OR 
V 
Imposes 
1 state 
Permits 
action 


Transmission 
X 
Bidirectional 
connection 
exists 
Bidirectional 
connection 
does not exist 


Interconnection 
Z 
Imposes 
1 state 
Imposes 
0 state 


The dynamic 
input symbol and dependency 
notation 
provide the tools to identify 
different 
types of bistable 
elements 
and make synchronous 
and asynchronous 
inputs 
easily 
recognizable 
(Figure 
16). 
C--n- 
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c~0-----u- 
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Edge-triggered flip-flop, 
0 input enabled momentarily 
as C goes from low to high. Asynchronous 
active-low 
set and reset inputs. Active-low 
output 


Transparent 
latches 
have a level-operated 
control 
input. 
The D input 
is active 
as long 
as the C input 
is at its internal 
1 state. 
The outputs 
respond 
immediately. 
Edge-triggered 
elements 
accept 
data from 
D, J, K, R, or 5 inputs 
on the 
active 
transition 
of C. 


Notice that synchronous 
inputs can be readily recognized 
by their dependency 
labels (a number 
preceding 
the functional 
label, 
1D in these 
examples) 
compared 
to the asynchronous 
inputs 
(5 and Rl. which 
are 
not dependent 
on the C inputs. 
Of course 
if the set and reset inputs 
were 
dependent 
on the C inputs, 
their 
labels 
would 
be similarly 
modified 
(e.g., 
15, 
1R). 


6 
Examples of A<:tual Device Symbols 


The symbols explained in this section include some of the most complex in this book. These were chosen, 
not to discourage the reader, but to illustrate the amount of information that can be conveyed. It is 
likely that if one reads these explanations and follows them reasonably well, most of the other symbols 
will seem simple i~deed. The explanations are intended to be independent of each other so they may 
seem somewhat repetitious. However each illustrates new principles. They are arranged more or less 
in the order of complexity. 


There are four identical sections. The symbology is 
complete for the first element; the absence of any 
symbology for the other elements indicates they are 
identical. The top two elements share a common 
output clamp, pin 2. This is shown to be a nonlogic 
connection by the superimposed X on the line. The 
function 
for this type of connection is indicated 
briefly and not necessarilyexactly by a small amount 
of text within the symbol. The bottom two elements 
likewise share a common clamp. 


Each element is shown to 
be an inverter with 
amplification (indicated by 
[>). Taking TTL as a 


reference, 
this 
means that 
either 
the 
input 
is 


sensitive to lower level signals, or the output has 
greater drive capability than usual. The latter applies 
in this case. The output is shown by Q to be open 
collector. 


All the outputs share a common ENinput, pin 14. SeeFigure 2 for an explanation of the common control 
block. When EN = () (pin 14 is low), the outputs, being open-collector types, are turned off and would 
be pulled high by an external pullup resistor. 


Each element is shown to 
be an inverter 
with 


amplification (indicated by 
[». 
Taking TTL as a 
reference, this 
meims that 
either 
the 
input 
is 
sensitive to lower level signals, or the output has 
greater drive capability 
than usual. The former 
applies in this case. Since neither the symbol for 
open-collector ( Q ) or 3-state ( \l ) outputs is 
shown, the outputs are of the totem-pole type. 


The top four outputs are shown to be affected by affecting input number 1, which is EN1, meaning 
they will be enabled if EN1 = 1 (pin 1 is high). See 4.9 for an explanation of EN dependency. If pin 
1 is low, EN1 = 0 and the affected outputs will go to their inactive (high) levels. Similarly, the lower 
four outputs are controlled by pin 11. 


There are eight identical sections. The symbology is 
complete for the first element; the absence of any 
symbology for the next three elements indicates they 
are identical. Likewise the symbology is complete for 
the fifth element; the absence of any symbology for 
the next three elements indicates they are identical 
to the fifth. 


6.4 
SN75113 
Differential Line Drivers with Split 3-State Outputs 


There aretwo similar elements in the array. The first 
is a 2-input AND element (indicated by &); the 
second has only a single input. Both elements are 
shown 
to 
have special amplification 
(indicated 
by 1». Taking TTL as a reference. this means that 
either the input is sensitive to lower level signals, or 
the output has greater drive capability than usual. 
The latter applies in this case. 


Each element has four outputs. Pins 4 and 3 are a 
pair consisting of one open-emitter output ( ~ ) and 
one open-collector output ( ~ ). Relativeto the AND 
function, both are active high. Pins 1 and 2 are a 
similar pair but relative to the AND function, both are 
active low. All outputs of a single, unsubdivided 
element always have identical internal logic states 
determined by the function of the element except 
when otherwise indicated by an associated symbol 
or label inside the element. Here there is no such 
contrary indication. All four outputs are shown to be 
affected by affecting input number 1, which isEN1, 
meaning they will all be enabled if EN1 = 1. See4.9 for an explanation of ENdependency. If EN1 = 0, 
all the affected outputs will be turned off. EN1 is the output of an AND gate (indicated by &) whose 
active-high inputs are pins 7 and 9. Both pins 7 and 9 must be high to enable the outputs of the top 
element. Assuming they are enabled and that pins 5 and 6 are both high, the internal state of all four 
outputs will be a 1. Pins 4 and 3 will both be high, pins 1 and 2 will both be low. The part is designed 
so that pins 3 and 4 may be connected together creating an active-high 3-state output. Likewise pins 
1 and 2 may be connected together to create an active-low 3-state output.' 


There are two identical sections. The symbology is 
complete for the first section; the absence of any 
symbology 
for 
the next section 
indicates it is 
identical. Likewisethe symbology is complete for the 
third section, which is similar, but not identical, to 
the first and second. 


The top section may be considered to be an OR 
element (~1 ) with two embeddedANDs (&1.one of 
which has an active-low amplified input ( I> ) with 
hysteresis (.rr l, pin 14. This is ANDed with pin 15 
and the result is ORed with the AND of pins 1 and 
2. The output of the OR, pin 13, is active-low. 


The third section is identical to the first except that 
pin 12 has no input ANDed with it. Since neither the 
symbol for open-collector ( ~ 
) or 3-state ( \l ) 
outputs is shown, the outputs are of the totem-pole 
type. 


All that has been said about the first element regarding its outputs and their enable inputs also applies 
to the second element. Pins 9 and 10 are the enable inputs in this case. 


6.5 
SN75163B 
Octal General-Purpose 
Interface 
Bus Transceiver 


Thereareeight I/O ports on eachside, pins 2 through 
9 and 12 through 19. There are eight identical 
channels. The symbology is complete for the first 
channel;the absenceof any symbology for the other 
channels indicates they are identical. The eight 
bidirectional channels each have amplification from 
left to right, that is, the outputs on the right have 
increased drive capability (indicated by C», and the 
inputs on the right all have hysteresis (indicated 
by.IT). 


The outputs on the left are shown to be 3-state 
outputs by the '\l. They are also shown to be 
affected by affecting input number 4, which is EN4, 
meaning they will be enabled if EN4 = 1 (pin 1 is 
tow). See4.9 for an explanation of ENdependency. 
If EN4 = 0 (pin 1 is high), the affected outputs will 
go to their high-impedance (off) states. 


The labeling at pin 2, which applies to all the outputs on the right, is unusual because the outputs 
themselves have an unusual feature. The label includes both the symbol for a 3-state output ( '\l ) and 
fo~ an open-collector output (0 l. separated by a slash indicating that these are alternatives. 


The symbol for the 3-state output is shown to be affected by affecting input number 1, which is M1, 
meaning the '\llabel 
is valid when M1 = 1 (pin 11 is high), but is to be ignored when M1 = 0 (pin 


11 is low). See 4.1 Dfor an explanation of M (mode) dependency. Likewise the symbol for the open- 
collector output is shown to be affected by affecting input number 2, which is M2, meaning the ~ 
label is valid when M2 = 1 (pin 11 is low), but is to be ignored when M2 = 0 (pin 11 is high). These 
labels are enclosed in parentheses (used as in algebra); the numeral 3 indicates that in either case the 
output is affected by EN3. Thus the right-hand outputs will be off if pin 1 is low. It can now be seen 
that pin 1 is the direl:tion control and pin 11 is used to determine whether the outputs are of the 3-state 
or open-collector vclriety. 


DC (11) 


TE 
(1) 
There are eight I/O ports on each side, pins 2 through 
9 and 12 through 19. Pin 13 is not only an I/O port; 
the line running into the common-control block (see 
Figure 2) indicates that it also has control functions. 
Pins 
1 and 
11 
are 
also 
controls. 
The 
eight 


bidirectional channels each have amplification from 
left to right, that is, the outputs on the right have 
increased drive capability (indicated by [», and the 
inputs on the right all have hysteresis (indicated 
bym. All of the outputs are shown to be of the 
3-state type by the~ 
symbol except for the outputs 
at pins 9, 4, and 5, which are shown to have passive 
pullups by the ~ symbol. 


Starting with a typical I/O port, pin 18, the output 
portion is identified by an arrow indicating right-to- 
left signal flow and the three-state output symbol 
( ~ ). This output 
is shown to be affected 
by 


affecting input number 1, which is EN1, meaning it 
will be enabled as an output if EN1 = 1 (pin 11 is 
high). See4.9 for an explanation of ENdependency. 
If pin 11 is low, EN1 = 0 and the output at pin 18 
will be in its high-impedance (off) state. This also applies to the 3-state outputs at pins 13 and 19 and 
to the passive-pullup output at pin 9. On the other hand, the outputs at pins 8, 2, 3, and 12 all are 
affected by the complement of EN1. This is indicated by the bar over the 1 at each of those outputs. 
They are enabled only when pin 11 is low. Thus one function of pin 11 is to serve as direction control 
for the first, third, fourth, and fifth channels. 


Similarly it can be seen that pin 1 serves as direction control for the sixth, seventh, and eighth channels. 
If pin 1 is high, transmission will be from left to right in the sixth channel, right to left in the seventh 
and eighth. These transmissions are reversed if pin 1 is low. 


The direction control for the second channel, EN3, is more complex. EN3 is the output of an OR (2: 1) 
function. One of the inputs to this OR is the active-high signal on pin 13. This signal is shown to be 
affected at the input to the OR gate by affecting input number 5, which is G5, meaning that pin 13 
is ANDed with pin 1 before entering the ORgate. See 4.2 for an explanation of G (AND) dependency. 
The other input to the ORis the active-low signal on pin 13. This signal is ANDed with the complement 
of pin 11 before entering the OR gate. This is indicated by the G4 at pin 1 and the 4 with a bar over 
it at pin 13. Thus for EN3to stand at the 1 state, which ,would enabletransmission from pin 14 to pin 7, 
both pins 13 and 1 must be high or both pins 13 and 11 must be low. 


6.7 
SN75500E 
AC Plasma Display Driver with CMOS-Compatible 
Inputs 


The heart of this device and its symbol is an 8-bit 
shift register. It has a single D input, pin 2, which 
is shown to be affected by affecting input number 9, 
which is C9, meaning it wilt be enabled if C9 = 1. 
See 4.8 for an explanation of C dependency and 5.0 
for a discussion of bistable elements. Since the C 
input is dynamic, the storage elements are edge- 
triggered flip-flops. While C9 = 1, which in this case 
will occur on the transition of pin 3 from low to high, 
the state of the D input will be stored. Pin 2 is shown 
to be active low so to store a 1, pin 2 must be low. 


On the right side of the symbol an abbreviation 
technique has been used that is practical only wher1 


the internal labels and the pin numbers are both consecutive. Thus it should be clear that the input of 
the element whose output is pin 5 is affected by affecting input number 2, just asthe input of the element 
whose output is pin 4 is affected by affecting input number 1. Affecting inputs 1 through 8 are Z inputs 
(Z1 through Z8l, whch means their signals are tranferred directly to the output elements. See 4.6 for 
an explanation of Z dependency. 
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In addition to controlling the D input, pin 3 is shown 
by J-+ to have an additional function. As pin 3 goes 
from low to high, data stored in the shift register is 
shifted one position. The right-pointing arrow means 
that the data is shifted away from the control block 
(down). 


The inputs of the 32 implicitly shown output elements are also shown to be affected by affecting inputs 
numbers 11, 12, 13, and 14 in four blocks of eight each. These inputs will be found in the common 
control block prececed by a letter G and a brace. The brace is called the binary grouping symbol. It 
is equivalent to a decoder with outputs in this case driving four G inputs (G11, G12, G13, and G14). 
The weights of the inputs to the coder are shown to be 20 and 21 for pins 1 and 39, respectively. The 
decoder hasfour outputs corresponding to the four possiblesums of the weights of the activated decoder 
inputs. If pins 1 and 39 are both low, the sum of the weights = 0 and G11 = 1. If pin 1 is low while 
pin 39 is high, the sum = 2 and G13 = 1 and so forth. G indicates AND dependency, see 4.2. Only 
one of the four affecting G inputs at a time can take on the 1 state. The block of eight output elements 
affected by that G input areenabled;the 0 state is imposedon the other 24 output elements and externally 
those output pins are low. 


Becauseof their high-current, high-voltage characteristics, the outputs are labeled with the amplification 
symbol!>. 
All the outputs share a common EN input, pin 38. See Figure 2 for an explanation of the 
common control bloc<. When EN = 0 (pin 38 is high), the outputs take on their internal 0 states. Being 
active high, that means they are forced low. 


In addition to controlling the D input, pin 20 
is shown by /- 
to have an additional function. 
As pin 20 goes from high to low, data stored 
in the shift register is shifted one position. The 
right-pointing arrow means that the data is shifted away from the control block (down). The internal 
inputs of the output buffers are all shown to be affected by affecting inputs 2 and 3. Affecting input 
2 is G2, meaning that pin 19 is ANDed with each of the internal register outputs, which are the buffer 
inputs. If pin 19 is high, the affected buffer inputs are enabled. If pin 19 is low, the 0 state is imposed 
on the affected buffer inputs. See 4.2 for an explanation of G (AND) dependency. Affecting input 3 
is V3, meaning that pin 23 (active low) is ORed with each of the internal register outputs. If pin 23 
is high, V3 = 0 and the affected buffer inputs are enabled. If pin 23 is low, V3 ,= 1 and the 1 state 
is imposed on the affected buffer inputs. See 4.4 for an explanation of V (OR)dependency. The effect 
of V3 is taken into account after that of G2 because of the order in which the labels appear. This means 
that the imposition· of the 1 state on the internal buffer inputs by pin 23 would take precedence over 
the imposition of the 0 state by pin 19 in case both inputs were active. Pin 18 is shown to be an output 
directly from the thirty-second stage of the shift register. Pins 19 and 23 do not affect this output. 
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The heart of this device and its symbol is a 
32-bit shift register. It has a single D input, 
pin 24, which is shown to be affected by 
affecting 
input 
number 1, 
which 
is 
C1, 
meaning it will be enabledif C1 = 1. See 4.8 
for an explanation of C dependency and 5.0 
for a discussion of bistable elements. Since 
the C input is dynamic, the storage elements 
are edge-triggered flip-flops. While C1 = 1, 
which in this case will occur on the transition 
of pin 20 from high to low, the state of the 
D input will be stored. Pin 24 is shown to be 
active high so to store a 1, pin 24 must be 
high. 


An abbreviation technique has been used for the shift register elements and associated the output lines. 
This technique is practical only when the pin numbers and pin names are both consecutive. 


The symbol Q designatesan n-p-n open-collector or similar output. In this device, the outputs are actually 
open-drain n-channel field-effect transistors. Instead of being grounded, the sources of these transistors 
are all connected to pin 21. This pin is used as an input to, control the output voltage. 


